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.Irawinns  are  in  no  sense  dia-rammatic.  Two  have  hcen  hor- 
rnNve.1  tro.n  Dcjerine  and  Andrc-Thon.a.,  M>'l"<li<s  <h-  la  Modk 
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rnK  CKLL 
ti.L usTJiA  ri rt:  rnKiw ua  tioxs. 

1.  Uterine  curetting^  tn  mIiow  soiiiatk-  initusi-M. 

2.  Priiimiy    carcinoiim   of   tlie   liver    to   simw   iisyimiieliicai   iiiid    iriej;iii!ir 

iiiitii«i-s. 

3.  Hiiiiiiin  tfstis  for  licterotyiie  mitoses. 

4.  Hiipidly  jfiowin;,'  iiwiinniaiy  earcinoina  for  oeeasioiial  lieterotyi>e  luitose?. 

and  cell  inclusions. 
').   Mix  a  drop  of  blood  and  an  eniulsimi  of  luicroeoeii  on  a  slide,  cover  and 
inciiltate    for   ten    minutes.      Make   a    tilm    and    stain.      Kxamine   the 
leucocytes  for  pliajiocvtosis. 

The  essential  eoiistituents  of  the  iioniial  toll,  namely  the  nucletis 
and  the  --toplasni,  are  lial.le  tu  various  i)liysi()l()j,'ical  changes 
whicli  corresiKHid  to  tlieir  vaiiniis  ]thases  of  activity  ami  nnist 
not  be  confused  witli  jiatliolooieal  variations.  Thus  tlio  nucleus, 
witli  its  nucleolus,  may  alter  its  pttsition,  divide  or  rearrange  its 
chromatin,  or  vary  in  its  staining  reaction. 

An  alteration  in  tlie  position  of  tlie  nucleus  is  seen  in  secreting 
cells  when  in  full  physiological  activity  and  is  not  necessarily 
evidence  of  a  pathological  condition,  hut  in  some  diseases  of  tlie 
central  nervous  sy.stem  eccentricity  of  the  nucleus  is  a  very 
constant  feature  and  is  ]>athologieal  hy  reason  of  the  increased 
fre<iuency  of  its  occurience. 

In  normal  or  somatic  nntosis,  the  chromatin  network  takes 
the  form  of  ;i  definite  coil,  which  in  tuin  divide.s  into  a  detiuite 
nundier  of  segments.  Tliese  segments,  or  chromosomes,  arrange 
o.n.  A 


2  KSSKNTIALS  OF   MOKBID   HiSTOI-OdY. 

tlieiiisclves  iiromnl  tlie  emiator  of  the  spiiitlUMiMHiiiiiiiif,'  ii  V-slmpt' 
with  the  aiH'x  dhvcted  towiinlM  tlie  axi.H  of  the  Hjiimlle  (Fij,'.  t ). 
Each  chiuiiinsoiiH'  then  divides  lontfitiidinally  into  two  and  the 
dau^'hter  cliioniosonieH,  as  tliey  are  terinetl,  iiroceed  toward 
opl.osite  poles  of  the  spindle,  where  each  set  eosilesces  and  forms 


*)fe  S) , 


FlO.    1.      I'TKltlNK  (il.AM  IS   AN1>  STROMA.      KNDOMKTIims.      (   <  VJi'l) 

n.     ('ell»  of  ({laiiiU  showing  somatic  mitosis.     Metapliase.     Observe  V-»hn|KMl 

chromosomes  arranged  at  right  angles  to  long  axi.s. 
'-.     Similar  condition  in  Cflls  of  .stroma.     The  chromosomes  are  more  ch)sely 

clustered. 

tlie  nucleus  of  a  daiiiiliter  cell.  Tlie  ntinilM-r  of  <  linmiosonies 
in  a  cell  is  not  the  .same  for  all  animals,  Imt  is  constant  for  the 
body  edls  of  animals  of  the  same  species.      In  man  it  is  ::')2. 

In  germinal  or  heterotype  mitosis,  which  occurs  in  some  of 
the  jferni  cells,  a  ditleront  form  of  division  is  javsent  (Ki<,'.  2). 
The  essential  features  arc: 

1.  The  reduction  of  the  nundier  of  chromosomes  to  one  half. 

2.  Alteration  of  the  sin  [le  of  the  chromo.sumes,  which  then 
form  iiooks  and  rings  instead  of  VV. 

.">.  Alteration  in  the  position  of  the  cliromosonu-s,  wliich  then 
tend  to  lie  alony  the  axis  cf  the  sjjindle. 
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In  some  pathological  comlitions,  mw  nv  noio  of  the  following 
altnornmlitieH  may  Ui  ween  in  the  mitotic  tigures: 

1.  Ineivaw  in  tlii'  numln'r  of  poles. 

2.  Alteration  in  the  numl)er  of  ciiiDmosomes. 
:{.  Alteration  in  the  form  of  the  clndmosomes. 

Within  limits  these  changes  may  Ix'  iiuhicetl  artitieially,  hut 
practically  they  may  1h>  said  to  occur  only  in  new  growths. 


1 


Kiii.  2.    Testis  (HtMAS).    (  x  ;,00) 

The  cflls  show  heterotyiie  mitosis,  ami  that  marktMl  «  shown  the 
arrangement  of  chromosoniea  along  the  iixis  of  the  8i)inille. 


Nuclear  figures  with  three,  four  «v  more  poles  and  the  saiMc 
nundier  of  spindles  are  found  in  rapidly  growing  tumours.  They 
are  prol)al)ly  due  to  premature  division  nf  the  centro.sonie(Fig.  :'.A). 
The  variation  in  the  numher  of  chrumosomes  which  is  seen  in  some 
tumours  may  arise  in  two  ways.  Av  uueiiual  distrihution  at  the 
time  iif  division  will  result  in  nuue  rods  passing  to  one  pole  than 
the  other,  or  a   .louble   division   o     t'  uiosomes   causes   a 

genuine  total  increase  in  numl>er,  so  i  man,  64  uistead  of 

the  normal  32  chromosonu\s  may  be  found. 

In  place  of  the  clear  cut  V-shaped  figures  with  eciual  arms,  the 
chromosomes  may  assunu'  the  form  of  a  hook  with  uneipial  .nis, 
or  W  otiierwise  di.st(Uteil.  Not  infre(iuently  these  distorted 
forms  resemble  those  found  in  heterotype  mitosis. 

(ienuine   heterotyiK'    nutusis    also    occurs    in    malignant    new 
3     growth.s  (Fig.  ois). 

Other  patiiological  changes  occurring  in  the  nucleus  are  karyo- 
Ivsis  and  kavvorrhexis.     Thev  are  both  seen  in  toxic  concHtions 
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Kid.  X  A.     L'VKii.     Cahi'INoma.     (  ■  TriOl 

K.  <>U  with  tripolar  mitosiB.     Spiimle  well  maikcil. 

//.  Cell  with  hetcrotypoiil  chiomoaoincs. 

,-.  Cell  with  scntterc<l  liomot)  poiii  chroiiKisoiiies. 

(/.  Cell  with  irregularly  distributed  chroniosonies. 

H.    Mamma.     I'aikinoma. 
II.     Cell  with  irregular  distrihution  of  chromosome.ii. 
h.     Cell  showing  licterotyiw  initosisi. 
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nn<l  are  iMiiticiiliirly  nl.vioim  in  tlic  ceiiLnil  neivoiiR  Hystein.  Ah 
a  remilt  of  karvoIvniH  (a  ^'iiuliial  Hohitioii  of  chroiiiatin)  the 
iuu;l»'ii8  Htuins  iiKiio  faintly.  In  kaiyuniii'xiH  tlic  cliioniutin  huI.- 
stanie  is  hmkeii  up  into  iinioiphons  fia«.'nients. 

Till'  power  to  in^ji'st  foivij^n  l>o.lies  or  particles  (ph»gocyto«is) 
and  the  projierty  of  aniwhoid  movement  possessed  l)y  certain 
cells,  are  of  >ireat  importanci"  under  patholujjica!  conditions. 
Nentrophile  leuc<H-ytes,  nionoiiuclei'r  lei.ciKVt'"-,  endothelial  cells 
an<l  wcasionally  cancer  cells  exhil.it  these  faculties.  I'luiKo- 
cvlosis  is  seen  most  commonly  in  intlamniatory  conditions  in 
which  n;any  nentrophile  leucmytes  may  Iw  fomid  to  iiave  iii<,'e8ted 
one  or  more  of  liie  altackin«,'  micro-orjranisms.  I'ha  cytnsis  is  a 
phvsiolojiical  function  which  may,  umler  pathol(.>rical  cironn- 
stances,  he  either  ahnormally  exerted  nr-a  much  more  serious 
cordition — entiieiy  lost. 


CHAPTER   II 
CELL  DEGENERATIONS 


/  L  L  US  TJiA  TI VE  PRE  PA  KA  TIOXS. 


1.   Kivsli  liver  cells  from  a  ininnal  a:.(l  fn 


ffl.i 


•ase  ti>  be  teased  in 


lal    saline   solution    and    tlie    latter    to    lie    examined   for    cloudy 


velli 


i>f  til. 


2.   Kidney  from  a  cn-e  of  extensive  liuin   to  show  cloudy  swelling  of  the 

secieting  cells. 
;i.  Kidney  stained  witli  methyl  violet  to  show  lardaceous  change. 
4.  Colloid  cancer  of  intestine  to  sliow  colloid  (mucoid)  change. 
.">.  Ei)ithelionia  of  the  tongue  with  cell  nests  to  show  horny  degenerati.m. 

In  the  tyi»ical  normal   itoily  crll,  tlie  pioloijlasiu  contains,  l>i)tli 
in  tlie  fresh  and  in  the  fixed  cundition,  a  faint  retieniar  network     V 
called   spongioplasni   enclosing   witliin   its   meshes  a   translucent 
sulistance  named  hyalo])lasni.     In   tlie  secreting  and   some  other         '■ 
hody  cells,  tiie  hyaloplasm  contains  tine  granules,  called  meta- 
plasniic   granules,    of    whicli    some    apjiear    to    he    essential    cell 
constituents    and    others    the    result   of    cell    nietaholi.sm.     The 
ordinary  classiiication  of  tliese  granules  is  a  rough  one  dependent         ^ 
on  the   varying   athnity   of   the    diirerent   gronjis    for   particidar        ^ 
classes    of    dyestiitVs.      Tlie  classes    are   (")  "ii/ji/iil   (also   called         | 
eosinnpliil  or  acidophil)  granules  taking  acid  or  jirotoplasmic  dyes         ? 

{i:;/.  eosiii),  (/-)  hisojiliil,  staining  with  hasic  or  nuclear  stains  (<.//. 

metliylene  blue),  (-)  iwuiiojihil,  without  sjiecial  athnity  for  either 

and  ('<)  (d/t/iid'/i/ii/,  staining  ei|Ually  well  with  Ixilh  acid  and  hasic 

dves. 
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I,'    (ontl.Mi'l  blcMl  v,-~s..l     Tl.r  .apillaiirs  an-  all  nvr  full. 

,,     Varu.ilat.d  m-atmlai-  irlls.  s,„m,-  with,  homic  wiilmm.  miclcns. 


CELL  DEGENERATIONS. 


Degeneratiiiii  with  cuagulatiou 
of  ]»r<>t()i)lasiu 


Under  pathological  eoiulitioiis  the  reticular  formati..!!  may 
become  in.listinct,  or  even  disappear,  the  liyah.plasm  may 
1,0  jme  opa(iue  and  the  essential  metaplasmic  granules  vanish. 
The  clianges  can  he  classified  in  the  following  nianner : 

parenchymato\;s 
(cltnulyswelling). 
hyaline, 
lardaceous. 

Albuminoid  keratinous. 

Degeneration 

Degeneration  with  lifpiefaclion    j  coUoitl. 
of  protoplasm  I  mucoid. 

Glycogenous  degeneration. 
Fatty  degeneration. 
Pigmentary  degeneration. 

It  is  to  he  note.1  that  the  degenerate  cell  is  n..t  a  .l-ad  cell 
nnr  necessarily  a  dying  cell. 

(hanular  .legeneration,  or  "  cloudy  sweUing,"  occurs  in  intlam- 
matorv  or  toxic  conditions.  It  is  characterised  hy  a  tine  pre- 
cipitate of  spherical  granules,  hut  in  hadly  fixed  specimens  sIiunvs 


I.IVKK.      SEI'SIS. 


\W) 


Kit:.    4.      Cl.OlllV   SWEI.I.IM 

.(.     Nucleus  ill  cliroinatol)«i8  ami  fragmentation. 
5  h.      Fat  globules.  c.     Granular  eytoiiUsm. 

itself  merely  as  an  opa(iue  ground-glass  appearance  in  tlie  cell, 
Nvliich  itself'  is  swollen  and  ten.ls  to  separate  from  its  fellow  cells 
(Fig.  4).  Tlie  nucleus  stains  hadly,  hut  the  cytoplasm  stains 
mure    deeply    than     normal     with     acid    dyes    (Fig.     ■')).     'Die 


s 
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metaplasniic  granules  disappear  from  cells   luidergoiiig   granular 
degeneration. 

Hyaline  degeneration  OLCurs  usually  after  acute  infections, 
but  it  may  follow  slow  intoxications,  not  necessarily  bacterial  in 
orit^in.  It  atlects  the  connective  tissue  of  tiie  capillaries  uud 
inner  coat  of  the  arterioles  -id  occasionally  the  muscle  iil>res. 
No  macroscopical  changes  ar.  .vident,  Imt  under  the  microscope 
the  connective  tissue  fibres  are  seen  to  be  swollen,  homogeneous, 
transparent  and  refraLtile.  Comnionly  the  appearance  produced 
is  that  of  a  translucent  structureless  liaiid,  containing  a  few 
nuclei,  surrounding  and  sometimes  obliterating  the  bore  of  the 
affected  vessel.  Witli  v.  (Jic^on's  stain,  the  hyaline  suli.stance 
stains  red,  orange  or  yellow,  according  to  the  duration  of  the 
condition.  Hyaline  degeneration  is  distinguislied  from  lardaceous 
degeneration  by  the  irregularity  of  its  distrilmtion  and  by  staining 
in  the  ordinary  way  with  methyl  violet. 

Lardaceous  degeneration,  sometimes  called  waxy  or,  errone- 
ously, amyloid  degeneration,  occurs  in  chronic  infections  or  toxic 
conditions,  and  is  characterised  macroscoiiically  l>y  an  abnormal 
translucency  of  the  tissue  combined  witli  special  colour  reactions, 
e.ij.  staining  mahogany  brown  witli  iodine,  nr  pink  with  methyl 
violet.  Tile  shape  of  the  organ  is  not  much  altered,  but  tlie 
size  is  increased,  the  consistency  is  firmer,  and  tlie  angles  are 
more  rounded  than  in  the  normal  condition. 

The  degeneration  l)egi..s  in  the  intermuscular  connective  tissue 
of  the  arterioles,  spreading  Liter  to  tlie  caiiillaries,  veins  and 
larger  arteries.  Tlie  supporting  cnimcctive  lissiu'  of  glandular 
organs  may  also  be  affected  wilii  tiiis  ciiange. 

In  the  advanced  stages  when,  for  instance,  the  whole  of  a 
Malpighian  glomerulus  is  affected,  tiie  degeneration  can  be 
recogniseil  under  the  microscope  in  specimens  stained  wilii 
haematoxylin,  but  l<\  tin-  early  stages,  a  specific  stain,  sucli  as 
mi-thyl  violet,  is  ahiiust  iiidisp.<!i-:^!^lc.  When  tlius  treated,  the 
degenerate  tissue  stands  out  as  a  homogeneous  ]iink  line,  streak 
or  mass,  regular  "t  iiregular,  in    the   dark    blue   cnvi'oiiiiient    of 
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the  suiromulin^'  uMane.^ted  tissue  (Fi-.  0).     The  tissues  in  anv 
organ    nay  be  atlaeke.l.  l.ut    the    ..nler  ef    fre-puMu^v   i     I.v.m-. 
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Klli.    7.      Col.r.OM.  CAUCINOMA   Of-  THK   INTKSTINK.      (x20()) 
„      Mucus  membrane  with  small  cell  ii.filtiation  bef.veen  the  ghnwl-. 
h       lufiltrationathaseofglamls.         <•.    ( •olum.mr  cell.  K-lonsinK  to  the  growth 
,^     t^.„cer  cells  un.lergoiMg  coUohl  .legeneration.     They  a.e  .swollen  an.l  amor- 
phous or  aiiherical. 
( .      Space  in  growth  containing  coUoi.l  secretion. 

spleen,  kidney,  intestine  and  -hmd.  Tlie  cells  uf  the  paienehyiua 
d..  not.  theniselvos  undeiti"  lardaceous  de>j:eneratiiai,  Init  they 
may  lose  th.Mr  Altniann's  oranules  and  even  atroi^iiy  as  the  result 
of  pressure. 
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Mucoid  degeneration  (tuums  in  eoimective  tisHue  cells. 
i'si»eeially  in  some  diseiises  of  the  Imne  marrow,  ami  in  .senility. 
Tlie    fat   cells  are   transformeil    into  Hlaillateil  or  homojreneoiis 


;-  '  -■  a  I  'J  ■  -•«  \     i  •  1    . 
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Kii..  S.     Kpithkt.ioma  siiinviN<:  iKi.i.  nksIs.     (  ■  I'JO) 

./.     t'ontri- of  cell  iiu«t,  con»iistiii,'  of  eiiiiceiitrically   mr.iiigtil,    riatteiieil   i|ii- 

tliflioma  cells. 
h.     OiiUii&rv  ■•pitlieliotiia  cells.  <■.     Area  of  inlliiimnatorv  reaction. 

liaiisliicent  iiiaterial.      The  ehani^v  lie^^ins  at  the  iieiipherv  of  tlic 
(•('11,  ami  eoiititiuoiis  cells  tend  to  fuse  at  tlieir  margins. 

Myxomatous  degeneration  (lifters  from  imicoiil  inasmudi  as 
tlie  cell  (ln(>s  not  itself  (lej;:eneiate  hut  se(rretes  or  excretes  a 
special    suhslauce.      The    hraiictiiipj,'    tihrohiasls    form    a    network 
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xvl.ich  is  Hllt'.l  with  ii  viscid  substaiico  of  aln.nst  ^'elatiuous  c.n- 
sist.Micy,  ^'oiieially  li(.in..<,'.Mieuus,  but  s..iiu'tii.ios  nvmnlw  -r 
tihrillaUHir  The  wUs  have  faintly  staining'  imc-loi,  aiul  their 
rauiifyiiitl  i.r..t..i.lasmic  i-nKosses  fiv.|uently  ana,Ht..iu()W  willi 
tlsose Of  neij^hhouriiit,'  fells.  Myxomatous  tlej;e..emti..n  occuis  in 
s.m.e  chronic  inHannnatory  conditions,  <•//.  in  jiiaiudation  tissue, 
in  niyxoedenia  and,  see(.ndarily,  in  new  ^'r..wths. 

Colloid  degeneration  occurs  only  in  secreting  cells.  It  may 
W  considered  to  be  the  result  of  retention  within  the  cell  of  its 
own  special  secretion  with  a  corresponding  loss  of  cytoidasin. 
Such  cells  appear  swollen,  ill-deHned  and  stain  badly.  Many  of 
then,  become  detached  from  the  basenu-nt  membrane  and 
embedded  in  the  secretion  (Fig.  7). 

Horny  degeneration  is  a  physiol..gical  process  which  occurs 
unly  in  epithelial  cells  and  becomes  i.athological  when  occurring 
ip  abnormal  places  or  to  an  excessive  ext.-nt.     Its  cumnu'ncen.ent 
is  in.licated  by  the  api-earance  of  highly  n-fra.tile  globules  within 
tlie  ailected   cells.      The   cytoplasm    h.ses   its   reticular   structure 
and  stains  homogeneously.     The  keratinisation  begins  in  the  cells 
furthest  remove.1  fr<.m  any  bloo.l  sui.ply  and  is  usually  preceded 
bv  their  multiplication.      In  epithelial   cancer,  the  result   is   th.' 
formation  of  sonu'what  tyj-ical  cell  nests,  which  are  composed  of 
concentric  groups  of  keratinised  cells,  often  with  some  refraHile 
globules  remaining  and  slaining  homogeneously.      Tlie  nuclei  are 
niten  degenerate  or  hardly  visible  (Fig.  8).     A  point  of  importance 
in  tiiis  degeneration   is  tliat,  in   the    early   stages,  the    include.l 
•granules  iiave  often  been  mistaken  for  jiarasites. 


CIIAITKII    111 
CKI.L   DKCJKNHHATIONS  -  (Coi.fi,ni',h 


II.  1.  CSTIIA  77  I/;   /'  HEI'MtA  TIOXS. 
1.   Kidiii-y  fn.iii  ii  liise  of  i'lil.>ri.f..i  in  |ii.is.iriiii,>r.  staiiifil  willi  s.iirlft    I!,  t.. 

sliiiw  fatty  iiitiltialiciii. 
•2.  Liver   in  i/hnspliinus  |)ois<.nin;:,  ^taiiit'd   with   nsniic  acid  t..  sIh.w   fatty 

df;,'fnfrati<iii. 
:{.   Aitfiv  witli  partial  calciti.atii'n  t..  iiiiistiatc  cahaiedns  dci;.  inTation. 

Fatty  degeneration  may  oecur  as  a  inimarv  aHoeticMi,  Imt  is 
more  nftt'ii  a  sf(iuel  to  cloudy  swelliii<r.  I'-y  xi'iiie  it  is  llinii;j,lit 
that  all  intraci'lhilar  fat  is  lnoii'ilit  to  tlif  tt-lj  ( Fi^.  0)  aiul  imm' 
formed  within  it,  hut  tiiat  if  such  cell  cauuot  deal  with  the 
imiMtrteil  fat,  the  apiieaiaiiee  kmiwii  as  -fatty  .■oeiieiatinu  "  is 
jiioduetMl:  oliiers  helieve  in  the  iiossihility  of  an  intraceliiilai-, 
dej^eneiative  fuiniatinn  (if  fat  from  tiie  cell  snlistance. 

Tiie  macroscoi)ieal  chan<,'es  are  an  increase  in  the  size  of  tiie 
on'aii,  grey  to  yellow  colour,  greater  softness  and  sometinu's  a 
•neasv  appearance.  The  distriliution  of  the  fat  may  he  regular 
or  patchy.  The  presence  of  fat  in  minute  drojilets  is  physiological 
in  some  cells,  ':</.  those  of  the  liver,  Imt  it  hecomes  pathological 
if  the  droplets  are  too  many  or  too  huge. 

Th('  ]iresence  of  fat  in  cells  which  aie  usually  without  it,  yet 
sh<iw  u"  ntli.M'  itl.uormality.  is  tenneil  fatty  infiltration.  The 
same  term  is  often  ap]>lied  also  to  intercellular  dei»osit  of  .at  in 
iion-glandular  organs.  If.in  addition  to  the  ahnoiinal  (luantity  of 
fat.  there  are  other  pathological  ciiauges  in  the  cell,  the  condition 
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K,      ;,         Kll.sKV.     l-AITY,     Contm.i.Ml   .Moinforn.   mi,.-th.'8iii-  (x  •-'.-^') 

Ml    „„.    c-ll.    l»no    tin,,    fat     .In.plo.s    at    tl^'ir     .uTipl.-n .     showing- 
i,„il,ratio,.  nf  tat  fn.tn  «illm,.t.    ..ainr.l  pink  «itl.  S.a.lrt    1,. 

<(.    Ii,t,'.Micfati'  (■'■11^^:  inii-l<-''»  "I'^i'iiroil. 
U.     V&\\\\   iininial  cells  :   nucl.'ii-  se-ii. 
,■.    Cloiiipriiliis. 
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pioiKTly  known  iis  "fatty  tlcnern'ration  "  in  jacsont.  In  <'it1ior 
(iine,  the  fat  seeiuH  tiiHt  to  exist  as  small  ilroitlets,  wliicli  jrwitliially 
iiiireas*'  in  si/e  ami  How  together  to  fonn  larger  drops  niitil  tlit; 
lat  neiulv  fills  llie  cell  (Fig    10). 


^^^Mf»^& 


I'm.  10.     I'aitv  i.ivkk;  I'liosi'iiom  s  roiso.viNii  (<ismic  mihi.     (     ;>0) 
II      Central  vein.  t.     Coluninx  of  celU  with  small  fnt  ilroplits. 

<■.      I'ciiiilii'ial  cells  with  largo  fat  ilro|ilets. 

Glycogenous  degeneration  is  probiilily  of  a  siniilai'  initinc  to 
tatty  degeneration  and  i.s  really  an  intiltration.  Glycogen  is 
iiiiiiiially  jirescnt  in  many  cells,  es|io<ially  those  of  tlie  liver  and 
iiiiiscle.  It  is  also  pri'soiil  in  leuei>eytes.  in  the  cells  of  the 
kidney,  of  caitilage,  of  ei.ilhelium  and  of  some  tumours.  The 
auionnl  is  increased  in  iliaheles  and  in  infectious  disea.scs,  wiu'ther 
acute  or  chronic,  esjiecially  in  tin-  leucocytes.  (Uycogen  is 
dLptisitrd  ill  the  form  '-f  \v;Ucr-^"hil>le  gv^siiulcs  and  <'onsf(ju('i!tly 
is  n-jnescnted  hy  vacuoles  in  sections  juepared  in  the  ordinary 
wav.   liut   it    mav    he    demonstrated    in    alcoliol    fixed    tissue   hy 
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staiiiiiifr  with  iodine,  wliicli  colours  the  gramUcs  yeHow-brown 
The  appeamnte  is  much  like  that  of  fatty  deg-eueration  stained 
with  osinic  acid,  except  that  the  droplets  are  bnnvn  instead  of 
I. lack. 


c*—'-.:yi.v 


Viu.  II.     AnTKnv.     TiiuoMHosis.     Caix'Ikication.     (  X  50) 
It.     Clot. 

l>.     Intima,   slightly  tliickeiied  and  liardly  separable  at  tins  point  fioni  tin- 
thrombus. 

c     Areas  of  calcification.  d.     Midrlle  coat. 

< .     Area  of  chronic  interstitial  inflammation. 

Calcareous  degeneration,  or  calcification,  is  a  secondary  pnjcess 
I'V  wliich  lime  salts  may  he  deposited  in  or  around  tissues  or 
cells  after  they  have  undergone  a  precedin;,'  hyaline  or  fatty 
degeneration  (Fig.  11).  The  process  is  cliaracteri.sed  microscoi)i- 
cally  hy  the  bright,  blue-blaok,  homogeneous  colour  which  the 
calcified  tissues  assume  when  stained  with  haematoxvlin. 
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CIKCrr.ATOKV  DISTIKBANCES.     COXCiKSTlOX. 
THliOMBOSIS.     INKAIICT.     HAEMOKUHAOK 


ILLUSTIIA  TIVE  PIlEl'A  I! A  T/oXS. 

1.   Liver  showinj;  j)assive  t'lii'iiii"'  luiiiresf.im. 
■2.  Kidnev  to  show  the  eilj;e  of  an  infiiict.         , 


3.   \a\ui'  s' 


ihowiiig  "Itrowii  iiuluiatioii.' 


4.   V( 


ein  showiiij;  a  poi 


tion  of  dot  adherent  to  it.s  wall  (early  sta^'e). 


ith 


>t  already  or>'anisinji  (later  sta^'e). 


0.   AtluToniatoiis  artery  witli  elot. 


7.  r 


oils  Wl 


Ih 


small  hai'iiion 


ha  ire 


Congestion  iiiii)lies  the  hjcal  staonation  ami  ciplloction 


.f  111. 


whether  vhie  to  increase 


d  iiitl 


(W  (active  i>r  arterial  hyjieraeiiiia)  nr 


to  (.hstructed   outHow   (passive  or  veiinns   hyperaeniia)  fn.iii    th 
part.      In  tht>  tirst  ease  the  atlecteil  area  apjiears  warm  and  n 


ill  the  other,  liliie   an 


1   culd.      The    state   of   pathological  aetivt 


hyperaeniia  is  ( 


hie  to  active  dilatation  of  arteiioles  and  capillaries. 
It  usually  accompanies  the  inflammation  due  to  acute  infection, 
such  as  itneunionia  in  the  luno:  or  an  aliscess  under  the  .skin.  It 
is  a  relatively  transient  comlilion.  Passive  iiyperaemia  results 
from  either  Itica!  olistructioii  to  the  out  How  or  weakness  of  the 
circulatory  pump.  Microscupically,  except  for  the  ditlereiice  in 
fulness  of  the  arteries  and  veins  respectively,  there  is  at  tirst  not 
much  distinction  hetween  the  two  hums,  hut  continuous  active 
hyperaeniia  may  lead  to  the  f(.rmalion  of  tihrous  tissue  or  of  local 
liyiicrtrojihy  :  passi\e  hyiifiiu-mia  only  larely  dm-s  so,  however 
loii"  it  may  jiersist. 
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The  cliief  inicroscopical  charaeteiistic  is  tlie  capillary  eiigoijfe 
ineiit,  not  iufreiiueiitly  accoinpaiiied  Ity  diapedesis  of  rod  eelU 
into  the  neighbouring  spaces.  When  the  pressure  caused  by  tlit 
overdistension  has  persisted  for  some  time  there  may  be  sufficient 
degeneration  or  atrophy  of  the  surrounding  cells  to  cause  diHiculty 
in  recognising  them  Itelween  the  overfull  capiUaries.  This  i.- 
well  seen  in  passive  congestion  of  the  liver  (Fig.  12).  Persistent 
congestion  alsu  causes  macroscopic  clianges,  largely  due  to  the 
deposit  of  Iilddd  pigment,  i.ij.  in  the  so-called  nutmeg  liver  and 
Inown  induration  of  the  lung  of  heart  disease. 

Thrombosis  nu  us  the  localised  intravascular  clfjttinir  of 
blo(jd  during  life.  It  is  generally  preceded  by  congestion  and 
stagnation,  although  it  may  result  merely  frum  injury  or  disease 
<if  the  vessel  wall.  The  former  conditinii  usually  produces  only 
a  red  clot,  while  the  latter  juoduces  at  first  a  white,  mainly 
leucocytic  dot.  In  either  case  the  dot  may  subseipiently  extend 
for  .some  distance  along  the  ves.sel.  I'nder  the  microscope,  the 
recent  clot  is  .seen  to  be  in  contact  with  the  vessel  wall  or  just 
retracteil  from  it,  and  to  consist  merely  of  fibrin  with  red  and 
white  cori)U,sdes  and  blood  platelets,  the  majority  of  the  latter 
being  on  the  perii)hery  of  the  clot  (Fig.  1  1). 

Older  aseptic  clots  pass  through  the  jirocess  known  as  organ- 
isation, during  wiiieh  they  are  invailed  by  leucocytes  and 
endothelial  cells  travelling  along  the  crevices  formed  by  the 
contraction  <if  the  dot.  The  leucocytes  thus  gradually  remove 
the  debris,  and  the  formation  of  cajiillaries  by  the  endothelial 
cells  ultimately  rejilaces  the  dot  by  vascidar  connective  tissue 
( Fig.s.  l:!  and  14).  In  this  way  re-establisiiment  of  the  pa.s.sage 
of  blood  (canalisation  of  the  dot)  may  be  brought  about.  Sub- 
sc(|ueiit  calcareous  infiltration  is  not  uiu-omnion. 

I'ut  an  asi'ptic  clot  may  soften  by  aut<ilysis  ami  become  puii- 
form,  and  particles  may  be  carried  away  from  ji. 

In  an  infected  dot  the  micid-oiganisms  or  thcii  toxins  hasten 
the  softening  process  anil  jiartides  may  liecome  detached  and 
cariv  infection  into  the  general  circulation. 
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Kl(i.    IJ.  LiVKK.         PasSIVK    1  llSliKSTI'lN.  '  X  .Vll 

I/.    ("intrHl  vi'ssel  (inlralobiilar  vpiii). 

h.     Pcnpheral  distiMided  capillaries. 

c.    ('irtiimferi'ritial  laytr  of   liitic  airccled  liepatic  cells 

il.    I'orlal   (anal, 

MdsI   .)!■  the  liver  cells  arc   oliscnn  .1   tiy  the  (llslciiclcd  blond  capillaric- 
ami    Ihc   liloiid    witliiii    llioMi. 


mw 


mm 


CIRCULATORY   DISTURBANCES. 


17 


Infarction  is  the  state  produced  in  the  area  of  supply  of  an 
end  artery  when  the  artery  is  suddenly  blocked.  This  is  generally 
brought  about  by  a  piece  of  detached  thrombus  or  vegetation 
from  a  heart  valve  being  carried  into  a  \essel  which  is  too  small 
to  let  it  through.     The  detached  particle  is  called  an  "  embolus." 


VUi.    13.      ABTKUY.      'I'HHOMHOSIs   (nECKNT). 


l.'W) 


(I.  <'lot,  iiartly  Kliiunkeii,  tlie  clefts  fiUi'd  with  erythrocytes. 

b.  FibrohlaBts. 

V.  Ii.ternal  elastic  lamina  .■<i)lit  up  at        '■',     into  ncveial  layers, 

rf.  Ml-. la.  <.     Ailveiititia. 

The  area  of  tissue  affected  l)y  the  block,  after  a  transient 
anaemic  stage,  becomes  fvdl  of  l)lood  from  collateral  capillary 
circulation,  but  the  temporarily  starved  and  consetjuently  injured 
vessel  walls  allow  diapedesis  into  the  surrounding  tissues,  and 
what  is  termed  an  haemorrhagic  infarct  results.  Sometimes 
the  collateral  circulation  is  insufficient,  and  death  of  the  starved 
.i.il.  B 
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Fk;.   14.     AuTKHV.     Throjihosis  (olukk).     (  x  120) 


'(.  Adveiititia  witli  vasa  vasorum. 

/-■.  I.:n  ei-  of  tibiOHi^  tissue. 

c.  Meilia. 

(/.  Internal  elastic  layer. 


I.  Swollen  and  digenerate  intinia. 

(,  Organised  tliroiiil)ii»  with 

'/,  new  hloDil-vesacl  and 

A,  developing  cai)illar.v. 
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lissue  (necrosis)  follows  rapidly:  this  product's  tiie  white  or 
(miscalled)  anaemic  infarct.  Un  the  other  hand,  the  collateral 
circulation  niav  he  so  ;j;ood  that  no  condition  of  infarction  results. 
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Fli;.  l.">.    Infahct.     Kiunkv.     (x7r>) 


/;,  Nrrrntir.  kidney  tixxiie. 

6.  Leucocytes  of  iiiHiinimatory  zoiif. 

f.  Ncciosiiig  capsiile. 

(/.  DisteiKled  vein. 


t.      Arteriole  with  thickoiied  wall. 
/.      Normal  tuliiik'». 
g.     Normal  capsule. 


Fig.  1»).     ISkiise  (4  hays),     skin  ok  i.ki;  ash  siiuacknt  tissik.     (  ■  ICHi) 

a.  Kpithelium. 

I/.  Coriuni  with  (latches  of  effused  erytlirocytes. 

r.  Fihroiis  tissue.     Hardly  any  liiiemonliBge. 

(/.  Fat  with  some  haemorrhage. 

(.  ( 'oiisiilcrahle  haemorrhage  among  muscU"  fibres. 
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An  increase  in  tlie  coagulability  of  the  l.lood  or  alteration  in 
the  vessel  walls  may,  hy  tinoniLosis,  lea.l  to  the  formation  of  an 
infarct  either  by  causing  complete  occlusion  of  a  small  artery  or 
l)y  the  incomi.lete  blocking  of  an  eml  artery. 


An   infarct   is  rdugiily  weilge-siiaiictl.  but   the  o 


itlir 


U-     llU 


th 


ivf-tcc 


if  the   atli'fti'il  nvoau   is  iire 


(liar.      In  tiie  hni'4s.  spl 


C'M', 


limenlaiv  t 


anal  and   tin-  extreniiiies,  infants   arc 


\1S11 


allv  hae- 


morrliauic  :   ii 


llic  kid.ievs  anil  biain  they  arc  l>aU 


f>*h?:ntials  of  mokbid  msTOLtxJY. 


The  ultiiiiaU'  fate  of  the  infarct  depemls  largely  on  the  nature 
of  the  eniltolns,  hut,  in  any  case,  an  anaemic  area  undergoes 
necrosis  and  acts  as  .-.  Inreign  hody  (Fig.  15).  A  line  of  intlam- 
niation  appears  round  the  infarcted  area  and  later  it  is  invaded 
hy  leuc(x;ytes  and  new  hlood-vessels,  with  tlie  removal  of  the 
dead  tissue  ami  the  formation  of  connective  tissue.  This  sub- 
se(juently  becomes  fibrous,  and  in  contracting  leaves  a  scar  on  the 
surface    *'  the  organ. 

HviBP  .'hage,  apart  from  open  wounds  or  escape  of  blood 
into  a  cavity,  may  l)e  the  result  of  injury  to  a  vessel  wall  from 
without  (trauma),  or  of  weakening  of  the  wall  to  such  an  extent 
that  it  cannot  stand  the  pressure  from  within.  In  either  case 
the  blood  tends  to  spread  along  the  lines  of  least  resistance. 
Subcutaneously  it  travels  along  the  planes  of  tissue  (Fig.  IG):  in 
the  brain,  since  the  resistance  is  fairly  imiform  in  all  directions, 
it  spreads  pretty  evenly  in  all  directions  from  the  l)leeding  centre, 
ploughing  uji  and  causing  consideral)le  danuige  to  the  soft  parts 
in  the  process  (Fig.  17). 


CIIAVTER   V 

INJURY  AND  KKPAIK.     KICGKNKKATlON 

ILLUKTHA Tii-t;  ri!i:r.\ ha tioxs. 

1    Skin  amUnlKUtam-HMH  tissues  showiiif;  the  .■tIc-.t.H  of  iil.ruise. 

■>.  Skin   and   uiuleilvin^:   tissues  sl.uwinf  nm.liti.-n   of  an   as.ptio  sni-ual 

wdiniil  after  48  liouis. 
3   (Jiant  cells  aiounil  a  foreign  I'ody  (sui«i.-^il  stitili). 
4^  Human  skin  sh-win-  inflan.n.ation  ,.....'.,.ed  l-v  ex,.osur..  to  ra.luuu  to, 

six  hours  (plasma  leils  and  lento,  ytes). 

iNJi-itY  luav  be  etlected  niecl.ani.-ally  (l.y  a  vnt\  chen.ieally  Uy  a 
,„.ison  (chloroform),  or  biolosrically  (by  Lacteri .),  although  the  clis- 
tincUon  hetween  the  last  txvo  is  paitly  artiticial,  siive  hiolog.cal 
injury  is,  in  most  cases,  due  to  chemical  pnulucts.  Usually  the 
.lamage  does  not  remain  localised  to  the  j-iiit  of  ai-plication,  hut 
becomes  ditrusc  or  even  u)-  Itiple,  especially  when  ch'Mni.'al  noxae 
have  entered  the  circulation. 

Tlie  resulting  .lamage  n)ay  be  i-riiaary.  the  direct  effect  of  the 
injury,  or  it  may  be  secondary,  a  se<iuel  of  the  primary  inju-y- 
If  the  pnmary  injury  involve  the  death  or  destruction  of  the 
artected  tissue  <.r  cell,  lu.  secondary  ellects  can  occc.r  in  the 
tissue  or  cell  itself,  ait  it  will  act  as  a  foreign  bo.ly  and  pro- 
duce seco.-darv  ellects  in  the  surrounding  tissues.  In  the  end 
necrosis  will  supervene  and  the  cell-debris  will  W  removed. 

Chcnii.al  itijuvics  arising  irnui  substan.-s  in.ro.luced  into  the 
circulation  lead,  for  tiie  most  pari,  to  one  or  more  of  tin-  changes 
describe.l    imder    degenerations:     tlios.-    arising    from    substano . 


24 


ESSENTLVLS  OF  MORBID  HISTOI,()(}Y 


uppiied  Iwally  are  usualiy  uccompanied  liy  iiiHuiimmlioii  jiml  will 
1h'  treated  uiuler  that  lieudiii^'. 

Of  inpclmnieal  injuries,  a  oleaii  iiiciseil  womid  presents  the 
most  simple  form.  It  necesaaiily  involves  the  death  of  at  least 
such  portions  of  eells  as  have  been  sepaiated  fiom  their  nucleus 
and  these  dead  dehris  have  tn  lie  removed.  ( 'onHe(|uently  there 
are  always  sli^fht  .secondary  ellect.'-  even  in  wdiiiiiIs  healin'j; 
directly  '  hy  first  intention." 

The  palholoj;ical  chaiiiies  ohseived  umlcr  llie  ndcrnscopt!  in 
this  eondilion  consist  of  the  openini^  up  nf  tissue  spaces  previously 
under  adhesive  tension.  This  leads  tn  se])aratinii  and  swelliiiij;  of 
cells,  interstitial  ellusion  of  lilooil  and  a  slight  immigration  of 
leucocytes  (Fig.  18).  'I'lie  ilestroyeil  cells  are  replaced,  .so  far  as 
po.ssible,  liy  corresponding  cells  fiuni  the  same  tissue.  Iml  if  the 
injury  atVecl  organ  ti.  sues  which  regenerate  unly  with  ditVicully, 
the  defect  will  i)e  made  good  and  the  re]iair  carried  out.  chiefly 
hy  connective  ti.ssue  (u-lls. 

In  general,  tln'  greater  the  dcsiruction  nf  liigher.  more  dif- 
ferentiated ti.s.sues,  the  greater  "s  the  tendency  towards  their 
sidtstitution  hy  overgrowtli  of  connective  tissue,  and  for  imnn- 
gration  of  leucocytes  I  >  remove  the  dead  cells.  The  newly 
formed  cells  nf  all  flie  tissues  are  distinguished  hy  greater  .size 
ami  protoplasmicity,  hut  they  snon  dwiniile  to  normal  size,  .so 
that,  although  an  early  s(  ar  occupies  nmre.  a  lati'  scar  takes  up 
le.ss  space  than  the  original  wounded  tissue.  This  reduction 
occurs  even  in  organs  cmitaining  re'  itiveiy  little  connective  tissue, 
hecause  the  contracting  new  cnimectiM'  tissue  com])resses  some 
organ  cells  out  of  e.xisteiice. 

In  other  words,  in  a  cninp'-ite  ti>-iie,  the  aiununt  nf  repair 
after  injury  will  vary  with  the  jinwer  ui  gmwth  and  regeneration 
of  each  individual  tissue  enteriicj  intn  the  ci  ■  iimsition  nf  the 
whole,  and  the  Hiial  comjiositinii  of  the  re])aiivd  ti>-'Ue  will  depend 
on  this  jKiwer.  Therefore,  wounds  invnjving  epithelial  tissues  repair 
less  well  than  wounds  invnhiug  nnly  cniineeti\e  tissues.  Some 
ejiilhelial  cells,'.//.  iier\e  cells,  when  destmyed,  are  iie\cr  rejilaced. 


-*:z.,^i^jr^--^ 


/    ■■ 


Fi«i.   IS.     W(iiM>  (sliii;l(  Ai.l,  2  n.ws.     Skin      (     X>) 

■'.  K'lgs=-  "f  'iiviiliil  ppithelium. 

/,.  Ciillictioii  i)f  k'ucouyti's  ill  coiiuni  cMeiiilins!  into 

c,  lavei  I'f  f't  with  leucocyti's. 

,/'.  l).-f|>  nm-i'k.  hivfi.  '.      Kilge  of  iliviiliMl  iniiscU- 

SCTtt.-iv,l  1.  ..cDcyte-  nie  fomul  in  iimny  l>Ince«  lielow  the  *.>uii(i.     The  spaCT 
bftwciMi  the  iliviiU-il  snhcutnm">is  ti^siifs  is  tilled       'ti  phisiiiii. 
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In  the  process  of  repair,  giant  cells  or  multinucleate  cells  ai 
often  seen ;  especially  around  aseptic  foreign  bodies  enibeddei 
in  the  tissues.      They    are    supposed    to   arise    from    fusion    o 


KK;.    1!».       (ilANT  CKT.I.S.      Si  milCAI.   WOIM).      (xl50) 

(/.      Giant  cells  of  irregular  slia|)e  witli  several  scattered  imclri. 
b.      Fragments  of  silk  ligature, 
r.      (SurroumlinK  connective  tissvie. 

enilotlieliiil  cells.  They  are  phagocytic  and  are  endowed  with 
amochoid  nioveiiicMit.  They  are  generally  seen  in  subacute 
iiiHaiiiiiiatory  conditions,  especially  around  substances  difticult 
of  abs()rj)tion,  sucli  as  sutures  or  loose  Itone  (Fig.   19). 


CHAPTER   VI 
INFLAMMATION 

ILL  US  IRA  Tl  VK  PREP  A  RA  TIOXS. 

1.  Huiiiaii   skin   showing   inflammation   produml   by  exposiue   to   ladiuni 

for  24  hours  (blister). 
■1.  Human  skin  showing  inflammation  after  a  elieinical  injury  (sih   i  nitrate 

application). 
•A.  Skin  of  tlie  leg  sliowing  ulceration. 
4.  Trachea  showing  the  membrane  foinied  in  diphtheria. 
.\  Liver  showing  the  formation  of  a  small  abscess. 
(!.  (Iranulation  tissue  from  a  polypus  of  the  eiir. 

The  best  detinilion  is  that  of  (irawitz,  who  calls  iiiHainiuatiou  "the 

reaction  of  irritated  and  damaged  tissues  which  still  retain  vitality." 

Its  manifestations  vary,  and  depeml   ni>on  .litlerent  cond.ina- 

lions  of : 

1.  Cause.      (")  Simple,  or  (A)  septic  (infective). 

2.  ("haracter.     («)  Acute,  or  (6)  chronic. 

:\.   Position,      (a)  In  vascular,  or  (/')  in  avascidav  tissue. 

A  sirajde  aseptic  acute  inflammation  may  he  caused  by  the 
application  of  chemical  irritants  (<.;j.  AgNO.,)  or  by  j.hysical  action 
{<.ff.  radium  or  X-rays).  The  stage  to  which  the  process  ."xtiMids  is 
dei)endent  on  the  concentration  and  perio<l  of  action  of  the  irritant. 

If  a  small  quantity  (10  mor.)  of  radium  be  apidie.l  to  the 
human  skin  for  six  hours,  and  the  skin  then  examined,  a  faint 
lilush   is  seen  over  the  area   of  exposure.      MicrosL-opicily,  the 


S      vessels   are 


found    dilated   and   cun;_a'sted,   with   di^pedesis   from 


the  capillaries  of  mononu 


clear  and  neutroiihile  leucocytes  into  th 
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jierivascular  spaces.  At  the  same  time  plasma  cells  cougregat  ■ 
around  the  affected  capillaries.  But  with  the  removal  of  th  • 
irritant  the  vessels  resume  tiieir  normal  calibre,  the  leucocytt 
pass  away  in  the  lymphatics  and  the  tissues  regain  their  normul 
appearance.  The  intlannuation  does  not  progress  beyond  the  tirsi 
stage,  althouudi  it  is  to  be  noted  that  it  extends  to  some  deptli 
downwards,  involving  the  vessels  around  the  sebaceous  glands. 

If  the  application   of  the  radium  be  prolonged  to  24  hours,  a 
very  dillen  •■'^  result  is  found.      Macnjscopically,  the  affected  area 
looks  as  it'  it  had  lieen  scalded  or  burnt  and  has  formed  a  Idistei. 
Micro.scopically,  mucii  more  perivascidar  exudation  of  leucocytes 
is   found,  it   has   extended   deep  into   the   tissues   and   contains 
numerous  disintegrated  leucocytes  and  fragments  of  chromatin. 
The  surface  epithelium  over  the  area  of  direct  exposure  is  lifted 
from  the  corium,  and  the  intervening  space  tilled  with  coagulated 
lympii  containing  a  few  leucocytes.     The  detached  epithelial  cells 
aud  those  for  a  little  distance  beyond  are  degenerate  and  necrotic, 
but  a  little  further  outwards  sliow  signs  of  regeneration.     T! 
continuance  of  the  irritation  has  brought  the  tissues  to  a  stage  i 
wliich    the   process   extends   independently   of   the   irritant   ano 
causes  destructi>'n  requiring  the  regeneration  of  ti.ssue  in  order  t^ 
regain   tlif  origiuai   state.      Tlie  various   stages   of   intlannuation 
have   been   pas.sed    tlirougli   very   rajtidly.      But   apart   from   the 
phenomena  described,  it  is  a  peculiarity  of  the  inflammation  pro- 
duced liy  radium  and   .\-rays  for  it  to  return  again  some  thuc 
after  tlie  removal  of  the  irritant  ami  tlie  apparent  sul)siilence  i>f 
the  primary  inHammation. 

A  chemical  injury  sucii  as  tlie  apjdication  of  solid  silver  nitrate 
to  tlie  skin  produces  an  intlaiumation  intermediate  between  tlie 
two  stages  Just  described.  Tlie  epithelium  actually  touched  liy 
the  chemicnl  is,  of  cour.se,  destroyed  at  nnce.  IWdow  it,  and  only 
in  the  immediate  neiglibouriiood,a  localiseil  exudation  nf  leucoc^ytes 
and  aggregation  of  plasma  cells  occurs.  .V  limited  destruction 
of  cells  follows,  and  tliese  are  soon  carried  "*!'  \>y  the  pliagocytes 
that  sul>sei|uently  ai)iiear. 
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Infective  acute  inflammation  in  a  vascnlar  area  is  the  most 
conmion   form   and  is  started  usually  by  the  presence  of  pus- 
forming  organisms  brought  to  the  spot  either  directly  by  a  trautna. 
..  h-om  another  part  of  the  body  in  the  blood  or  lymph  stream 
,„  ,K-  neighbourhood  of  this  bacterial  focus  the  capillaries  and 
arterioles,  after  a  transient  contraction,  dilate  :  the  blood  stngiuvtes 
and  the  leucocytes  wander  to  the  wall  of  the  vessel  and  adhere 
there      Graduallv  they  insinuate  themselves  through  the  wall: 
tivst  of  all,  it  woul.l  appear,  the  mononuclear  leucocytes  emerge  but 
thev  are  soon  outnumbered  by  the  polymorphonuclear  cells,  which 
...o'eeed  to  the  tiel.l  -f  action  and  establish  a  cordon  around  it 
Meanwhil..   the   tissue   cells   on   the   spot    increase   in   size  and 
activity,    and    some    of   them    become    almost    indistinguishable 
f,oni   \he    immigrant    leucocytes    (Fig.    20>.     The    cordon    thus 
established  may  succeed  in   preventing  extension,  ov  it  may  be 
itself  destroved.      If  destroyed,  a  similar   force  collects  outsule, 
while  that   destroyed    l.ecomes   a   part    of    the    original    lesion. 
These  alternations  may  be   repeated   until  either  the  leucocytes 
and  tissues  gain  the  upper  han.l,  or  the  whole  organism  succumbs 

from  toxaemia. 

If  the  leucocvtic  attack  is  successful  early,  the  diape-lesis  and 
immigration  ce^se,  the  vasc.lar  comlitions  gradually  return  to 
normal  and  the  leucocytes  disappear.  The  micro-organism.s 
which  caused  the  inHnmniation,  destroyed  by  the  combined 
acion  of  the  leucocytes  and  tissue  fluids,  will  also  disappear 
an.l  the  tissue  itself  resume  its  normal  appearance. 

If  on  the  other  hand,  the  contest  be  prolonged,  the  immuTia- 
tion  of  leucocvtes  may  last  for  some  days,  during  which  time  a 
number  of  leucocytes  will  be  killed.  If  the  number  be  not  too 
.reat  thev  may  be  at  once  taken  -p  by  the  accompanymg  mc.no- 
^uiclear  c;ils:  otherwise,  they  will  remain  in  the  surrounding 
fluid  and  form  "  pus."  Pus  is  the  essential  characteristic,  m  an 
enclosed  area,  of  an  abscess:  on  a  free  surface,  of  an  ulcer:  in  a 
cavity,  of  a  purulent  collection  of  fluid  :  ....  a  u.ucous  membrane, 
of  a  "  membrane  "  as  in  diphtheria. 
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Flc  ".M.     CllKMlcAt.  iNJt  liMAgNO;,!.     SKIN.     (  ■  l:;0) 

'(.  Siiiierficial  Injurs  stained  black  with  AgNl  > . 

'/.  Swollen  eiiithelimr.. 

'■.  Iiil!atiiniatul_\   euUectiuii  of  inuiiilj'  Ieueuc\  te^  with  Mnne  jilaMiui  ccH.-^. 

I.  Sweat  glan<I  duet.  /.      Fibrous  tissue. 
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The  cell  substance  <'t'  the 
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iti"'iates  after  its  <leath 


and   partly  disappc 


'ars, 


whilt>  the  eliroiiiiitin  retains  its  staniuij: 


property  for 


[so  is 


some  time  loi.^'er,  althon-h  eventually  this  pn.pertv 
ilt,  we  have  in  the  intianniiatory  area  a 


lost.      As  a  resu 


Fii;.  •-'•-'.     11I.1STKU  (cAisKi)  m   iiAi>UM|.    Skin.    (>-^^) 
H      Superficial  epitlRlimn.  aitificiallv  .letaclR'.!. 
/,       Maliiighiaii  layer  iiornial  In  re.  but  at 
...      sho«iu«  sig.,s  of  necroHis  a,„l  degeneration,  which  are  seen  c.nn.encn,,  M 

the  point  of  iletachnient. 
,,.     Coagulum  of  Huid  etfu.se.l  below  epithelium  a,..!  raining  .t  up  fron>   the 

corium.  ,     , 

,        I'apiUae  of  corium  with  slight  infiltration  much  more  marke.l  at 

,    „    ,         .,     ,.  „,„u  '/.      Subcutaneous  tissue. 

/,      and  all  along  the  vessels.  .'• 

Structureless  ueeruli.  cur.  vvhi.l.  will  stain  diHusely  with  eosin. 
It  is  surrounae.1  l.y  a  layer  of  irre-.hu-  ohn.matin  debris 
,vpre.senti«-  the  remains  of  the  nuclei  ot  .e  leu.oeyles  and  tissue 
cells,  and  taking  a  deep  haematoxyU.   -lain.      Outside  .s  a  layer 


32 


ESSENTIALS  OF  MORBID   HISTOLOCJY. 


of  healthy  phagocytic  cells,  ami  iKjyo.id  this  is  a  layer  of  ne 
formed  connective  tissue  containing  a  few  lymphocytes.     Outsit  > 
this  last  layer  the  tissues  are  more  or  less  normal.     This  limitiii  t 


Kk;.  23.    Ahsckss.     I.ivkh.     (  ■  inO) 

II.      I.iver  cells  :  some  showing  fatty  degemration. 

b.      Dixtended  capillnry. 

r.      Han<l  of  necrotic  tissue  with  a  few  le\icocj"te»  iiiteivebing  between  intact 

liver  tissue  and  forming  a  boiindai y  to 
(/,     collection  of  polymorphonuclear  leucocytes  (pus). 

band   of   connective  ti.ssue   forms  tlie  limit  of  an  absee.s.s  when 
infective  inflammation  occurs  within  an  or<iiin  (Fig.  23). 

When  iiiilammatiou  occur.s  on  ui  just  Uinw  a  free  surface,  the 
dead  leucocytes  and  tissue  cells  together  with  the  exuded  Huid, 
will    for   the   most   j)art   escape,  leaving   a   surface   denuded    of 
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ti  Sn|ierll''ial  deail  ('pitliilium.  Ii.  Slratiiiii  Kraniil()<iim  wliicli  mar  llw 
uh'cralod  siirlaii'  at  'i.'  in  gradually  clisap|icaiiii«.  <•.  I'lirkli'  rt-U  layer; 
widiiK'u,  Willi  jrii'Wulai-  d()wii|{rowtlin.  c.i  Niirnvil  iiricUli-  i  <lls.  (/.  Masai 
(•I'll  liiyei-  wliicli  at  (/.'  is  lost  near  tlie  ulcer  proiici-.  i.  I.eucoci  li-. 
I'eaeliiiin  (i|i  lo  surface  ol  iilcur.  iiiKleiininini;  tlie  skin  lii-yiual  and  iicnclralinu' 
into  tissues  (if  the  eritlii. 


INFLAMMATION. 


a» 


ei^itlR'liuin  Imt  cneie.!  will,  n  hyv  ni'   lil.riii  an.l  .l.-inl  .vlls  ..f 

viii  viii^r  thickiiesrt. 

Kn.iii  serous  iiieml.ran.-s  lli.'  .l.-a.l  <.'lls  aiul  llui.l  will  fall  ..IV 
,,„,1  (•..ll.'ct  in  ti.o  cavity,  l.ut  sum.-  will  a.lh.T.-  to  or  .■....^riilate  on 
tia"  surfac  of  tli.'  n.einlaai..",  niakin;.'  its  snrfac..  lustr.-U's.s  an.l 
in.-j.'ul'"-.  ^^''ll'  l"'"'''*-'*'  "'"  ••""'^'"1"''"'  '>"'l'''  (til>rin  +  l.-.u'.,cyti's) 
s,.r«..l  ov.-r  it  or  ta^s  tl.o  vof  l.an-in-  from  it.  Intlannnation  <.f 
a  secretin-^'  nienil.raiu'.  s..<h  as  in  tl..'  tra.l..-a.  is  aconii-anit-l  l.y 
„,..n.sis  an.l  sh.'.l.linj,'  nf  tl.<'  s...r.'tin-  .•.•lis,  wl.i.l.  an-  IImm.  fni.n.l 
aiiK.n;.^  tlif  .l.'l.ris  in  tlie  luni.'n. 

If   tl»;    in.livi.lnal    survive,  tlio   tissu.-s    n-.M.v.'r   t--    a    varying 
.■xt.Mit    from    tl..'    inllan.niatory   j-r.-c'ss,  Imt    some  traces  usually 
nunain.      Tli."    iullammati.n.    mav    lK>eom.'    .l.nmic    an.l    la-Hluco 
._rnulual  .Iestru.ti..n  ..f  tl.e  surr<.nn.lin}.-  struetur.-s,  which  ar.'  th.^n 
replace.!  by  fresh  til.n.us  tissue.      This  .'ontracts  with  a^.-  am'.,  in 
so   .loinjr.  -ira.lually   cuts    ofV    the  nutrition   ..f    th.-    surna.n.liuj: 
,,,-au  iiaren.-hyma  an.l  thus  lea.ls  f.  its  ultimate  .U-strucliou  an.l 
,lisai.i»-aran.v.'    Th.-  presence  ..f  small  .•..Ue.-lions  of  lympho.-ytes 
is  .'haracteristic  ..f  chnmi.-   intlammalion,  alth.m^rh   th.-y  .lo  not 
|„,,r  any  .lir.'.t  r.-lation  lo  the  absorptive  i.r...fss.     Th.-ir  j-nsence 
Mtr.a.ls  some  ..xplauation  of  the  recurrence  of    nut.'  intlammalion 
in  plac's  wh.-re  it  hns  pr.-vi.aisly  been  chroni.-  (1m'_'.  '^M 

In  a  .lirty  woun.l,  ..r  ..n  an  ulceratin;,'  surfa.v  ( Fij,'.  24),  an 
ii,t.-rm.>.liate"st:i^.-  occurs  belw.-.'u  the  intlammalion  an.l  the  com- 
,,l..tion  of  repair,  nam.-ly.  th."  formati..n  of  (innn,f,ifio,>  f!.<><iic. 
This  is  c.m.p..s,Ml.  in  ih."  main,  ..f  new  fovn..'.!  .apillari.-s  .ni-l  of 
til„„l.lasts.  S..attere.l  bt-twcn  th.MU  are  plasma  cells,  neutr.>phile 
l,M,c..cyl..s  an.l  lymphocyu-s.  Th."  spac.-s  in  the  whole  l.n.se 
iiieshwoik  an-  tille.l  with  lymph. 

Th.'  new  capillaries  aris.-  fn.m  pre-exislino  capillaries.  Some 
of  tiieir  en.h.thelial  cells  put  .ait  s..li.l  bu.ls  at  riuht  an-les  t..  the 
,.a]Mllarv  axis,  an.l  these  pn-jections,  while  or..win-  b.-cme 
-ra.luullv  h..ll.)we.l  .uit  an.l  unite  with  ..ther  similar  iauls  t  .  torni 
M  new  capillarv  l....p.  The  L.ops  t.-n.l  to  run  at  rifrht  angles 
to  the   gra.  ulating    snrfa.'e  an.l   t-   b."   parallel    f.  .me  an.-ther. 
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<!  rail  II  lull' 


III      !  issiH'    .s    (" 


is)'i[i(t'iitlN'    ^I'l'V   \iiseiil;i!     mil    leinls 


iileeU   vt'i         i>' 


Tha  ^filin./i/imtit    ,i'  yniiiii.'  '"iiiiftive  tissue  cf  Is   uiiiKmi^'o 
vti\n-\   iiiiillii  iiiMti'Hi    v.KsiIv  Hiunlle-- uijieil,   nid   lying  wiih  tl 
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♦     ♦. 


•vv 


\& 


-3       '     *        * 


.  s^' 


•  •  • 


Klii.    11")         (iliA.M    I..M1I1N  ■   K.       (       2.")ll) 

,/.      Di'Vi'lopiMl  fil.ri)l.lri>t. 

'*  -     Kail\  tihriililast. 

/,        '  '  i-iim  ci'U 

'■.  liii;;  connective  tixsiic  ■  •  i' 

il. ''  iiii.l  i/ '.     Ilovi-liiiiiriK  l)loi. 


Ill  var  ,'*    •  staiif- 


tllflll 


loi|!^  ilM'S  acl'  ->    !'i(>   Wnilllil.        .Ai 

<Fi>r.  2'). 

The  /ihiKtiKi  fills  V,  hicli  (iceiir  . 

;t!r    i.vni:!    ccHs    v-itb    -   ;    iivfiMltvir" 

chroiiiatiii   i-  airaii|ft'il    m   st'miu'iit-        tli  ajui 
the  Centre.       They   ei  nt.iiii    liasnphili    m 
with     I'aiijieiiheiin's    nu'tlr  !-meeii     |iyi(iii 


luair 

nl;-- 


in> 


riiUm  ^ 

'lam, 

-hi<-h 
lii;   tow 
stain 
!i    ( Kii;'. 


aiil> 
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•^*v 
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;." -s -i?  ;'  ■     rv     ,    >  f..    -iJ ;••;•.»♦  .,^'.  ••.'•^   ■•/.     > 
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H'Ki.  L'tl.         -vi'iili.rnc  tji.iissti  I  IS,      r<iMii'K.  (x  17.'>l 


lusiiia  cell*  I'eincf   in 


.1.    ./,    K.iiilhclial  dduiitfiipwih  wiili  sli^'ht  mn  -niiliili-  leuco.yti,-  :Tiv»i.;i)n. 
'..    Hrtiirli  ill  till-  layer  of  ba-al  (I'lls. 

rn!!i  I'lillll  of    !!!!!-'!!U    l'''ll-i    -M"!      ll'Ui'C  irv  1 1'>.      t! 

till'   iiiajorit 
il    t'apilliiry. 

H     /,.     I'la-iiia  iclls.  'X  "'■ 

r.     Miiiioniirlcar    InirOc-vIcs 

ilroiii  till'  rt'nion  "f  ''   '"  ■'■' 


INFI-AMMATION. 


3r> 


(Jranvilation  tinsiie  may  be  (luite  viduiniiitms  mid,  indeed,  foniw 
the  main  bulk  of  many  polypi  on  mucDUs  surfaces,  sncli  as  tlie 
ii()8e  and  the  intestine. 


Km.  27.     Dii'inHKHiTic  inki.amm.mh 


IN        TU.\(1IK.\.       .Mnoix    MKMIIKANK.      (    ^   10) 


i(.      Kiilxe  membrane  conMi«tiiii!  of  le\icocyte»,  filiriii,  etc. 

b.      Necrotic  mucous  memhraur.     Tlie  cU'e|HT  layirst  still  fniilv  intact 


w 


I'.      Mucous  i;1auils. 

f.      Luiij!  tissue  |)artlv  collapseil. 

tien  intlamnialion  (icciiis  nn  a  si 


il.     Curtilajsc 

■cretiiiii  memliiiine  swell  as 
the  trachea,  the  disinte<:rated  leucui  vies,  liie  til.rin  and  lymi.h  on 
llie  suifaee,  and  the  secretinu  may  unite  to  form  a  tliick  ton<;h 
layer.  This  meml>raiie,  as  it  is  termed,  is  strnn;;ly  adliereiil  l<< 
the    mucous    surface    I.elow,    ami    its    removal    causes    hleediii-i 
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(Fijr.  27).  Although  inuliciihuly  Lliaracteiistic  of  diplithevitii 
inflanunatioii  of  tlie  pliarynx  and  trachea,  .similar  memhraiiea  an 
occasionally  found  in  other  situations  and  due  to  other  eauses  o 
inflammation,  «-.//.  the  eHect  of  corrosive  poisons  on  the  mucou^ 
niemhrane  of  the  alimentary  canal.  When  occurring  on  epithelia 
surfaces,  the  inflammation  takes  jdace  lielow  the  e]>ithelium  whicl 
is  lifte<l  oil'  to  form  jiart  of  tiie  mendirane. 


CHAITKII    VII 
SPECIFIC   INFI-AMMATIONS 


ILLCS'i 


ri!  1 77  i-A'  ruKi'A  II A  rioss. 


I.  Clianciv  of  the  jwiii>' 
:>.  Svphilitii'  jjlossiti-'. 


V    (illllllllil 


iif  till'  livfi-. 


4.  Tiilx-iiulcms  lviri|)li  i;liiiiil. 


\i'tiiioiiiv<'osis  of 


tilt,  liver. 


(•,lK..Mr  intlan.iuatiou  is  .listin-nisluMl  l.y  tl..'  n.u.v  i.n,".HaMt 
,Hle  wl.icl.  til.'  i-..nurctiv.'  lissuf  .•••Us  play  as  .•...„i,aiv.l  Nvitl. 
,1a.  l,.i..-ucvt.'s.  It  luav  ivsiilt  fnmi  eitlu'v  CO  i.ive.linjr  ar.ilr 
intlannnation.  or  ^h)  sp-.-ial  irritants  sm-h  as  the  nrKanisn.s  ..f 
s,vvhili«  and  luLercK  nr  C)  s.mu-  slowly  aitin-^  poison  like   l.-a.l 

ni  tilt'  toxin  of  ijont. 

SuKaout.'  intlan.niation  is  histolooi.-ally  interni.Miiat.'  hetwet-n 
the  acnt.'  ami  flnoniu  forms.  ivsciuMin^  llir  foriia-r  in  its 
,„,,,1   ori-in    an.l    tl..'    latfr    in    tlu'    part    play.-.l    l.y    Ha-    lissu.' 

ci'lls. 

Tnu"  chronic  intlan.n.alion  allcts  the  whole  oi-an  atta.'k.'.l. 

The  inHan.n.atory  olian<zes  ...•cuirinK  i"  syphilis,  ti.l..-iele  an.l 
a.li.i..i.iyces  aiv  somewhat  .-haraeleristic  an.l  -eiu'rally  .■.'.•.•iv.'  a 
s.'i»anite  .lescrijitiiui. 

Syphilitic  inflammation  pi.-s.-nts  hoth  a  snha.ut.'  an.l  a 
„,„,,„i,.  ,•„,,„.  In  th.'  snl.a<-i.te  f..rm,  in  ih.'  ahsenee  of  nl.-.'iation, 
„,..  intlan.niat..rv  r.'acti.m    is  characterise.l   Uy  the  i.re.loniinan.'e 


if   iiDiioni 


iii'lear   ami 


I    i.las 


IIIM      . 


•  .11«     :iiiil    a    cnll.'SlMinii 


iiiir   alis.'ii.'e 
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Kl(i.    'JS.      SVI'HII.ITIC   INH.\M,M.\ll(iS.      <   HAM  UK  OK   I'KMS.      (HO) 

".     Area  <if  comiiii'iiciii),'  hrcakiii.;  ilowii  c,f  iiiitlnliuiii  ',.     I'lcirntiil  xiiifafe. 

'•.     Iiillaimiiatiiiv  iijvnsiiiti  of  coiimn  :   iiMiinly  iiLnii;  li  iiii,li;.ti<- »|.:iii«,  with  a  mnjcritv 
"f  |llll^<nln  ci'll». 

-'.      Ilist.ii.ini  M.MMlvtssi.l.  ,.      I'aciiiiaii  l..„ly. 


f^^fWF 


■•P 


wm^^ 


IPPM 


SPKCIFIC   INFLAMMATIONS.  :^9 

„;    polyiuorphcmuelear    leucceyteH    au.l    lyinpl'-cytes    (Fij^s.    20 

ami   28). 

•n,o  cl.n.nic  f..nn  prcLably  cmnneiices  in  tl.e  same  way,  Ijut 
,1„.   alVected   area   slowly   l.<'cr.,nes   avascular   l.y   roasc.n    of   tlie 


.^^^'f"' 


,  »  V  »  i 


..f^a^; 


■  # 


I-"li;.    '.'!•.      SYI'IIII.ITIC    INFLAMMATION. 

.(.      Areas  of  Ivmiiliocytii'  iiitiltratiim  in 
/..      laviTH  of  til)nm»  ti»»ui'  HunoimiliiiK 


(II  MMA  iiK   I.IVKH.      (      "JOO) 


,';      central  mas.  of  necrotic  caMous  nrnterii.!.  forn>in«  ">»i"  l-o'ti-.n  of  gmnn.a. 

,n,,.,i,l  .ontni.tiun  Nvl.i.l.  ^p.va.ls  ^na.lually  ami  ..nn..M.t.i...lly 
outwanls  to  funn  a  tilanus  .a,,snlo  for  the  .TUlral,  stnu'tturloss 
,,„,!    rasoous    i-oitinn:    l.nth    pails    to>.vtluT    ^nii.o    t..    form    a 

uuiimia"  (Fi-i.  "-",•). 
Tuberculous    inflammation    i-    .•liaimtorisiMl    l.y    att.:ckmK 
lv,n,,l,ni.l    tissno    tirst    au.l    tl.is    fart    iutluou-vs    its    iiisloiu^ical 


I   H 
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features.  At  tirtst  tlieie  is  aii  iiioivase  in  the  nmiil»ei'  of  \ii'\ 
plierally  ]>lace(l  h  iiii)lii.i<l  cells  and  tlicu  also  of  the  ei)itheli(, 
cells,  but  the  relative  increase  <.f  each  is  very  variahle.  Tl 
endothelial  cells  nl'  the  jiriniary  focus  soon  degenerate,  hut  li 
reaction  of  the  connective  tissue  and  the  attenijits  at  cell  mull 
plication     lead     to    the    fovuiation    of    giant  cells,    which    oci  i 


I"ll..    :tll.      Tl  IlKKCll.OO    INH.AMSI.Mli.N.       I.VMI'IIAI  Ir  .,1  AM  ■.      (  x  170) 

•(.      Miiltiimdentegiaiitc.il.  /,.      Layer  ..f  e|pitlKliui.U-.ll». 

'■.       I.ayii  lit'  lyii,iiliiicvti>. 

jicncrally  at  the  niiii<iin  of,  l.iit  may  also  he  found  within  tin- 
necrotic  portion.  'J'his  j.ioccs.s  i.s  termecl  caseation  and  results  in 
the  formation  of  a  central  amorphous  ^lanular  mass  containing; 

tuhercle  hacilli  as  well  as  yiant  cell.s      I'.acilli  may  also  he  f.. i 

within  the  jjjiant  cells.  Sui  n.nndiiiu  the  necrotic  I'th^r  is  a  con- 
centric layer  of  i.roliferating  endothelial  (ejiilhelioid)  cells,  and 
outside  this  a;,iain  are  layers  of  lymphocytes;  hut  the  tvpe 
arraiiLivmeiit     is     often     moihtied.       There    are    no    l.jood- vessels 


SFECIFK'   INFLAMMATIONS. 

..itliiii    tlu>    •twl.iMcle"    (Kij^s.   :^0   and   :!1).     Tlim-  may 
cimse,  muiifidiis  tiiln'rclfs  in  elnsc  (.rcximily  to  furli  otlii-r,  an. 
tlicy  ficinifiitly  fuse. 


1m-.  ..f 


¥m;.  M.     'rriiK.uti.K  OF  i.ivKi;      i 


KV.Il 


(iiaiit  celU. 


r.      ( (iitii  lii\  er  iif  IvinphiKn  ti'». 
(/       Katt>  liver  ci'lls". 


h.      Surroumling  endothelial  cell;'. 

i.      Normal  livt  r  celU. 

/.       I.\  inpliorvle  iiitiltiiitimi  alunj;  ( :li>Miii'.><  caiisiil. 


Actinomycosis.     Kxccpt    t 


that    tilt'     'ray    t'liivius "'    ioriiis    llic 


(I'll 


Uv  uf  till'  iiitlivimiiatoiv  fni'iis,  tlif  anan-icnifiit  ivseiiil'lt's  tlial 
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(if  tuliercle  with  the  mldition  i>f  many  t'osiiiapliilc  cells,      in  the 
later    ststges  the  coiulitioii   imtre   rt'sciiililes    an    imlinarv    septic 


Kli;.    .'!2.      AlTlNdMVl  llllr    tNKr.AMMATIox.       I.IVKIt.      (   x  !((l) 

*/.  Kay  fuii^MM.  stii  ri>iiii(li-it  hy  biicocytcf*. 

'..  ( 'i)lU'Cti(>ii  i)f  liiici)cytt'<  ill  »|iacr  iininii<l  fiiiigiis,  funning  siiinll  alisciws. 

' .  KibioiiH  tjriimilatiuii  tis^'ll(^  in  jiiiit  it>|plncin){  ilc^tiuveil  liver  tisane. 

(/.  I.ivor  ti^»lle. 

'.  Area  nf  cungcstidii  witli  coniint'Sseil  liviT  tissue. 

nlisccss  (Fiii-  '•'I'l),  with  the  iiiiilitioii  of  iiiMiiv  |i1msiii;i  cells.  Tlic 
iiiiieinscnpic  cliar;icteis  and  tiie  i^raiiules  in  the  pus  an-  alnmst 
nioic  (.'haracteiistic  thnn  (he  histidnirii  al  fealines. 


("IlAl'TEll   VI 1 1 
ATHOrnV  AND  MYl'KUTKOI'HY.     (UIOWTH 


ILI.USTIIA  riVE  I'UKI'A  1,'A  TIO.'.S. 

I.  'IViisfil  iiins.1.'  tiliiex  fimii  a  n<m-])n'<;iiaiit  ntfiiis. 

■2.  'IViiHfd  imisrl,.  lil.ivs  fioiii  an  iitcins  iit  full  term  to  sliuw  li\  pfi  Iroiiliy. 

I'liOi'KlM.V    sjicakin;,',    the    tiMiiis    atmiiliy    ainl    liyiicrtiniiliy    art- 
ilii'alili'  til  (liii'iinitiiiii  or  increase  of  tlic  tutal  size  ni'  an  or^an 
tissue,  wliilc   tlie   terms  iiyiiniilasia   or  hyjierjilasia   slionld   be 
i  for  (■(iires'f'.nndin^  alteratiims  in  the  size  of   i      .^iijual   et'lls. 
liination  of  th.e  two  states  is  tiie  most  eomnion  conihtion. 


M'l 


IISIM 


11-  coni 


(I-  sniiernormal  activity   are   liie  com- 


iMsi'.isc,  lack  ot  exercise,  oi 
laonesi  causes.  IJoth  (hsuse  an'!  o.er-\is(!  may  he  eitiier  primary 
or  secomlary.  Disuse  from  a  fractured  hone  is  lainnuy,  from  a 
(Hseascd  nerve  is  secondary,  (tvcr-u.se  of  tlie  calf  nnisch's  in 
KiwiiiLT  is  iirimarv,  of  tlie  uterus  and  mammary  <>lands  in  \nv<y- 
nancy,  secondary.  Ohviously,  there  is  a  fundamental  ditl'erend' 
in  causation  althonuh  tin-  anatomienl  result  may  he  jaactically 
the  same  (Figs,  o'.)  and  :U). 

There  are  certain  i;eneral  fads  ihout  the  process  of  .jirowtii 
not  histolooically  denionstrahh",  which  the  student  siuaild  know. 

The  cajiacity  for  growth  and  conseciuently  for  regeneration, 
•iiries  inveisely  willi  the  jiositiou  of  the  org.mism  in  the  animal 
Slide.  The  cajtacity  dillers  also  according  to  tiit-  tissue  to  he 
n'jilaced,  heing  greatest  in  those  mi>st  exjiosed  to  constant  wear. 

!t  varies  inversely  as  the  age  of  the  organism:  growth 
IS     ohviiaisly     more     pronounced,     in     youthful    tlian     in    aged 


:L...m    .-.J^ 
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itiilividimls.      ConHi'(HH!iitly  tJi<'  einlnyo  mIiowm  iiioi-e  eaimcity  I'l  i 
ro;;enevatimi  aftor  injury  tliaii  the  adult.      I'artly,  lu)  <liailit,  tli  s 
luiijuMly  tl>']it'iulH  also  on  tlu'  fact  tliat  tlie  tt'ink-ncy  to  iiniltipi 
cation  (liniiuislit's,  as  a  wliolc,  in  )>ro|)nrtinii  to  tlic  ditt'tMeiitiati'  i 


i! 


Kio.  :i;!  utul  ;i4.     Mimilak  kihiu-     m   kkom   n((n-i'HKi;sam,  ('-I  KitoM 

I'KKi.NANT   I  IKlUr*,    UKAWN    Kv    IIIK   MAMK  XAI.K.      (SelllKim  ) 

ot  tilt'  rfU  iiiid  the  hi^dily  ciillcirntiati'd  iitTve  cell  shows  little 
alnlity  to  undtij)ly.  Thus  we  tind  dm  i  ells  rc;^viieratiii^-  where 
glaiui  eell.'^  d-i  in>t.  Muieover,  iei;viiei,uiii;4  (ells  often  revert 
tiist  to  the  enihryonii  t'orni  when  diviiliiiL'.  It  follows  also  that 
u  tissue  may  i>e  "f  too  coinplieated  a  stiuetnie  for  re«^ener;iliun. 
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ClIAPTKU    IX 
NKW   (ilJOWlHS   (Kl'ITHKMAL) 

//.  /.  LS  TH.  I  77  I'A-   /'/,'A7'.4  It  A  TIOSS. 

1.   Adenoma  <>f  tin-  ri'.tiiiii. 

■2.  Caiviiioina  of  tlu'  !•  <tiitii. 

a    Filiio-ailfiioina  of  llie  iiiaimna. 

4.   Kiufjilialoitl  caniiioiiia  of  tli.>  inainiiia. 

r>.  SiMiiliiis  caniiioiiia  of  tlif  Miaimna. 

Tumours  (new  -n.wths)  oen.-.allv  may  l,.-  .k'tiiR'.l  as  useless 
i„.l..i.en.lenl  ,.vei-r..Nvtl,s  ..f  sin-U.  ussnes.  They  are  .livi.le.l  into 
,wo  main  classes:  simple  (l.enit;n),  au.l  mali-naut.  Simple 
tumours  are  usually  .in-umsfribe.l,  limit.Ml  in  size  an.l  nflen 
.ucapsulate.l :  they  press  on  hut  .lo  not  o.-ow  into  the  tissues 
surroun(li..K  then,  ami  when  remove.1  hy  ..perati.m.  they  .1..  not 
KMi.l  t.>  recur.  Their  nutrition  is  maintaine.l  hy  concomitantly 
formeil  hlood-vessels. 

Malignant  tumours  are  characterise.  1  \<y  irr.H^ularity  of  form: 
ahsenci'of  capsule:  an.l  their  extensi.m  ...rurs  at  the  expense 
ami  .lestruction  of  the  nei^rl,lM,.uino:  tissues  which  they  iuvmle. 
I'hey  possess  the  pr..perty  ..f  .letaching  c.'lls  which  form  olonies 
of  similar  cells  elsewhere  (metastases)  an.l  when  r.MUove.l   they 

t.'u.l  to  rec\ir. 

lU-nign  tumours  are  call.'.!  l.y  th.'  name  of  the  tissue  in  whi.'h 


ill 


roma,  a. 


lenonia,  an.l  so  "U. 


ihcv  arise,  with  the  suHix  -oma : 

Mali.^nant    tum.mrs   arising'   fi„ni    ."pithelial    cells    (vi/.    fr.m. 
M,il.last''..r  hypohlast)  are  l.-rme.l  carcinomata :  th..se  arisino  from 
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ciimie<;live  tinNiii'  (iiifsulilast)  arc  (ailed  .-laicuiiiiitii.  The  lai^ 
Moinata  usually  liavc  a  sulmttuitial  aiiinunt  i>f  .su|>|)i)i'tiii^r  tissue 
tilt'  stiuiiia — ilerived  from  tliu  cnu'it'ctive  tixsue  aiuuiul  their  si  i- 
of  oijojiii  ami  j,'ro\\tli.  This  stioina  may  even  form  the  luig  i 
iHiitioii  (if  a  slow  i,'in\viii^'  tumour.  The  eaiciiiomata  an'  supitlii  j 
partly  with  new  iilooii-vessels  of  (inliiiary  strueture.  jiartly  wiHi 
thill  walled  vessels  riipiiiiij,'  an  irregular  course. 


Tl 


le  sarcomata  ha\i 


ilv 


lie  iiiteicelliilar  su|i|iortiii)4  tiss 


and  their  Moud  -iupi-ls    is,  in  the  main.  luiMi^ht  hy  delicate  vessels 
foiined  only  of  a    iir.de  layer  of  endothelium. 

Many  lielieve  in  a  '  precancerous  si, i;,'e  "  of  the  tissue  lo  i ,. 
atlected,  consisting,'  juincipally  of  an  iiiHamnialoiy  recti. .n 
with  a  lirciich  nf  limiliii;.'  structures.  In  syphilitic  'Jossii-, 
foi-  e.xample,  the  wall  of  ],;\i-;i\  cells  may  he  hrokm  thiuiijii 
h\  the  iiillaniniatory  invasion  (Fig.  :!4).  and  this  |.a(ticiil;.i 
iiillammatioii  of  the  tonj.'-iie  freijiiently  preceijcs  cancer  of  the 
toiiLTue. 

<'ertain  tissues  are  more  liahle  i,,  j.rimary  carcinomatous 
U'rowth  than  others,  fur  instance,  the  alimentary  canal  in  men, 
and  the  se\  origans  in  women.  In  contrast  thereto,  juimarv  new 
growth  is  less  common  in  the  or^jans  where  secundary  deposits 
mostly  tloiaish,  r.if.  tin-  liver. 

There  is  no  sharp  dividinj.'  line,  either  in  their  histolouy  oi 
physiolo^ry,  hetween  lieiii^ni  and  maliu;nant  growths,  -^o  that, 
occasionally  and  sometimes  after  an  interval  of  year.s.  a  tunioui 
may  ]iass  from  innooeiiee  to  niali;;namy. 

Epithelial  growths. — New  ^.n-owths  of  every  known  tyjie  of 
epithelium  (except  of  nerve  cells)  occur.  The  folluwin;.,'  account 
tiives  examples  of  some  of  the  main  varietie.-*. 

CoJA'.MNAU  rVA.Ls. — Types;  (")   Adenoma  of  rectum  (polypus). 

{/>)  Carcinoma  of  rectum. 

Adenoma  of  the  rer-tum  forms  a  .«'.'ft  i/rowth  jn■^jectin^'  into  the 
lumen  of  the  bowel,  without  ulceration  i>v  induration.  Miero- 
.scopieally,  the  mass  is  composed  chiefly  of  columnar  cells  with 
characters  verv  similar  to  those  of  the  nmnial  mucous  memhrane, 
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it  Htiiiiiiii^r  latlier  tU't'pcr,  to 


..lli.'i  Willi  a  .lUiintity  of  j,'mmiliUi<ni 


tl->110. 


Til.'  su 


l.iiuieosii  is  not  iiivaiit!il  {V"\\l.  '■'>■')■ 


Caioiiioiiiaoftlie  n-ft'iui  t'oiiiis  a 
tlif  aiiioniit  of  tild'oiis  tis:au!  \>\i 


liiiiii  or  soft  j;ro\vll\  actoiiliiiL' 
il  ;  it  is  ot'icii  ulcHMiUfil  aii<l 


4S 


RSSKNTIALS  OF   MORBID    mST()L(KiV, 


wiiioli  peiietiatc  tlic  siilnuiicnsii.      The  inniiiiil  inucous  iiuMitltmin 
is  imderiniiiod  uml  nun-  thus  lui  destroyod  by  upwiinl  as  well  n- 


I'll,     ;»li       ('Ml  MV  M;   I  KM,   1  AldlVdM  A.       HkiTI  M.      I    »  X)! 

II      Niiriiif,!  cill»  of  ulaiiils,  cut  luiigit\i(liii;ill\. 

'•.     Small  cril.il    intillr.itiun  hkiiiihI   ^laiuN   cut    frHti'sviTMlv.   iiiiti    tlir   iirw 
growth. 

''       I 'arciiioiiia  cells  furinin^  irii';.'iil,ii  ^tlaioliil.n  iii,i>9<'m  iiml  at 

'  .     lu'iK'trHtiii^  into  till'  kiiliniucosa. 

il       Siiliiiiiicnsa. 

I  Till'  iitlii'i  I'oiiK  of  tiir  ii'chiin  air  not  ii>|ii<'i<t>iiti'<l.  i 

liv    liiiciiil    ixli'ii^iuii   III'    ilif    liiiiwili    ( I'i;,'.    .">(i).      Tin's    cl.is^  n|' 
« i'niiiiiiiia  is  fsiicciaily  li.il.lr  in  riillnid  dt'ifiMii'iiilinn. 

'I'lifif   i.s  alw.ivs  sniiif  II  11(111  ytir  iiitiitratiuii  in  iiihI  ariniiid  the 


NEW  GROWTHS  (EPITHELIAL). 


49 


uiowth  and  a  varying'  anioiiiit  of  HIuouh  tissue  jiioliferation,  Imt 
I  Ills  latter  is  more  niarkoW  in  j^rowths  eonsistinfj  of 

SiMlKiioiDAl,  <Kl,l,s. — Types:  (><)  Adenoma  of  Itreast. 

(/()  (-'aneer  of  breast. 


^*"*i*'--'i^i£j;^^' 


Kli.     :<r       KlIUlii  MiKNiiMA.      Mamsia       (    ■    7"! 

II.     (iluiuliilitr  vpitlieliiini  uliirli  lia»  iiroliti'mU-il  aroiincl  large  Hpacex. 

6.      (Vllulai  fiiiioiifi  tiHaiu'. 

c,      I,iKs  Cf UiiIhi'.  fiUroUB  tinxMi'. 

The  iiri^'inal  sliiiiie  of  tlic  cell  is  ciiliieal  and  tliis  is  seen  in 
many  ]iaits  of  tlie  non-inali^nant  adenoma.  The  s|iiieroidal  shape 
IS  mainly  due  to  compression. 
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Adenoma  of   tlie   lueast    forms  a   cai)siiliitiMl   growth,    fiwl 
movable   untler   the   skin,   wliiili    it    dues   not    involve.      Micr. 
scopically,  it  is  snon  to  l>e  (■oin|)osiHl  of  (inlinarv  mammaiv  jrlan  : 
(inchulinj?  duct)  cells  and  Hlaoiis  tissue.      The  <ilan(liilar  itoiti>'; 
does  not  diflbr  much  from  normal,  excejit  for  some  iriej^ulaiitv  .  • 
shape  or  outline:   the  lumen  of  the  acini  i.s  often  distended,  an  1 
the  typical  uiape-like  aiianjrement  of  the  acini    is  lost.      Xevci 
theless,   the  j,'enerd    imiiicssion   given  hy  the  growth   is   thai    ■  ' 
regulmity.      The   n;'w    |.ortioiis    are    not    surrounded    hy    intlam 
matoiy  reaction  or  infiltiation  (Fig.  M7). 

Cancer  of  the  lireast  forms  a  nodular  or  irregular  ma^- 
iHMieath  tlie  skin  to  which  it  is  often  attache!.  It  is  not  freei\ 
movaltje  like  an  adenoma  and  does  not  possess  a  capside.  'J'lir 
consistency  is  latliei-  \arial>le,  de]ieniling  on  the  predonnnance  in 
the  growth  oi'  lihrous  or  cellular  tissue  respectively.  The  relatixr 
amounts  can  easily  Ik-  deuKuistrated  hy  immersing  a  thin  slice  ni 
the  tumour  in  "> /^  HXO.,,  when  the  tihmus  tissue  will  stand  out 

as  translucent  l>ands  and  the  ejiithelial  tissue  will   l.ecome  i 

opaijue.  In  common  with  many  otlier  new  growths  niammar\ 
cancel-  exhil.its  a  tendency  to  degeneration  and  necrosis  in  the 
centra!  oldest  portions,  while  the  margin  sliows  llie  most  active 
proliieiation.  Microscopically  tlie  necrotic  portions  look  yellow 
and  are  of  soft  creamy  consistency  and  ol'teii  sliow  t!ie  remain.- 
of  small  !iaemorr!iages.  T!u'  growing  margin  is  of  mmi'  uniform 
•  onsistcniv  and  vascularity.  According  as  tlie  til>rous  or  the 
celiidar  tissue  pre.lnminates,  the  growth  is  called  scirrliiis  m- 
ence]ilialoid.  In  iiotli  varieties  the  cells  have  deparlei!  in  form 
fr-ini  till-  original,  so  that  theii  origin  is  no  longer  evident, 
riiey  are  ■dugidy  i  iii/ica!,  m-  s|,li(.ici,!al.  grouped  for  ilic  most 
jiait  ill  iriegiilar  >olid  masses  or  eoluniiis  along  lymiiliatic 
-p.ces  .  sonietiiiiev  iliey  siiiiuund  a  lumen  which  cc.nlaiii- 
secreiiun.      Tlie    direction    of  yrowih    is   detenirineii    in    part    liv 

tiie  lines  n|   ill iiiie(|i\e  tissue:  tliis  is  seen  especiallv   in   the 

sriiili.,iK  variciy  i  I'ig  ::s».  'fheir  cells  lieing  pliced  Letweeii  the 
plain-  of   tiiiiuiis   ii.-Mie  ti'inl   iiiiich   less   lliaii    in    the  enccphaloid 
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tiniioui-H  ti)  till'  fonnation  of  dpHiiitt'  alveoli.  Ajiparently  tho 
iiiultiplicatitiii  nf  cell.s  is  to  some  extent  held  in  l)ound.s  liv 
the  tilnoiiH  tissue  which  utsxy  contract  so  much  as  to  pucker 
the  overlyin<i  skin.  Many  of  theni  show  luitolic  Hj,'uivs  which 
are  sometimes  ine^'ular. 


"^ 


•%< 


Ki..  :w.     CxiiiiNDMA  (sctiiRMi  ^1.     Mamma,     i  x  100) 

"      C«rciiii>iiiii  cil  Is,  »iiiiu' military,  iii(p»tl)iii  »lu>i  tniiiKJr  Kit' colti  inns,  si'|iniiitt'i|i>> 
''.      intcrxeiiiiig  layors  of  tihriMis  tissiit'. 

Ill  the  t'liccpliaioid  \aririy,  the  ^i(iii|is  >>(  cells  may  form  lai'„'e 
ihi'i'li,  often  with  a  Iuiimmi  inntaiiiiiiL:  tlic  st'(rfii"n.  'I'lic 
.iiiiciiiiii  m|'  iiiifrvciiiiiu  ruiiiii'(ti\f  tissue  is  rt'iatistiy  small 
;  Fiii.    ■'•'.h  and    inii  rnscn]ii(ally.   llic   Lriowtli    is   seen    t^   Im'   mucli 


;  Fiii.    ;i'.t )  and    inii  rnscn]iic 
iiiiiii'   liixmiiMil   and   llie  mitost's 
•-iiirhinis    varii't 


11    more  niiiiii-ions  iliaii  in 


In    manv    jilufcs    the    cani'fr    (nlnmiis    air 

('dm'   liv    collccliiiiis 
iiiiiiiij 


•^iiiin'Mis      \iiiifi\  111      iii<iii\       j>i<n-i->      lilt-      (  iiiH  »M       t  <  iiiiiiiii.'^ 

-lUiniitided    of    pici  )■  If  I    alonu    ihc   '^inwiu'.'   cdm-    hy    collcc 
'■I     IciuiMVti's     whicii     have     cmiirrated     from     a     iicinlilMi 


!  .|r 
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blfMMl- vessel.      Eiicejiliali»i(l    grow    mine  rapidly    than    scirrlio 

tumours :    for   the   latter   may   atrophy  even    to   the   extent 
<li8api)earance. 

■'■  •-  •;«  .'i-ir.'.'.."'  •  .'JV"'t'J*».-;'.*vi.\.  /  ,  1  '  \   >  ' 


KK\ 


;i^^ 


':.-S«« 


.1 


'I  V 


I  I 


Kii..  ;«i.     (■.\nri.\o.>r.v  iKMKiiiAi.oiii).     Mamma.     (  a  ."."i) 

'I.    « '»rciiiuma  in  imiikhis.  I,.    Filiinuii  tibsiif. 

I'.    Caiciiuiiim  cclN  at  lulvanciiiK  i-ilg.-  of  Kriiwtli.    '/.    Siirruuniliii,;  liMicucvtic  iiitillrntiuii. 


f.    Itlooil  vtnat'l  «!.«(-ciat»'il  with  iiitiltrati.iii 


f.       ntlMKl'VCHHt't. 


The    of(a.>iional    ilillicnlty    in    the    hi.^^tnlugica!    iliU'erenliatinM 
U'tweeii  innuceMt  ami  niali^'iiant   tn'w  j.T.i\vih><  is  well  illu.strated 


■n..,,'! 
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ill  inaminary  cancei'  e8i)ecially  since  it  is  often  preceded  \>y  an 
iiitliUninatDiy  condition  of  the  breast  tissne  (mastitis).  If  sncli 
,111  inriamniatoiy  reaction  !«  localised  or  accompanied  by  an 
iire<:ular  proliferation  of  glanil  cells,  tiie  conditii.i-  is  to  be 
iviriirded  with  susjiicion.  If  irreiridar  mitoses  or  heterotyjie 
mitoses  are  fonnil,  the  tliaj^nosis  of  miili|_'nant  new  trrowth  .- 
practically  eertuin. 

It  is  to  be  remembered  that  the  process  does  not  take  ihe 
wliole  breast  simultaneously,  liut  starts  from  a  centre  and 
1,'iiiilually  involves  the  remainin<;  tissue,  so  that  a  negative 
dinunosis  i.«  not  justified  from  the  histoloirlcal  examination  of 
ii  small  isolated   portion. 


XKW    (ih'OWTlIS   (Kl'ITllKiJAL,     {Cmli.no.l) 

ll.r.USTl!A  TIVE  /-/{K/'AlfA  T/OXt,. 

1.   I'jipilloiiia  of  till'  skin  (wait). 

•2.  liiulfllt   lllc.l. 

:J.  Ki.itlifli..„ia  ..f  thf  skill  follnwiiij;  X-iav  iiitlainiiiatii.n. 

».  (  liii.iii,   111.  <•!  ..f  111,,  .skin  l....-..iiiiiii;  ..iHllLli at. MIS, 

•  >.  S|i|,.,.ii  ,,f  |.„,ii.s.-  sli(,\viii._r  iiM-tiistati.-  <l.|i..sits  ..f  i„\\  j;i.i\m1i. 

Svr.VMoi-.s  ,  Ki.i.>.     Typrs:  (.,)    l>a,.illuina  ..f  .skin  .i.i.i  „f  il,.. 

MaililtT. 

(/.)     lln.ll'llt     lllllM-. 

('■)    Ki>illifliniiia  nt'  till-  -kill  iind  d  ili, 

iit'Sn|iliimil.s. 
'I'lll-  Cfll    is   i.liuiii.illy    tl.M    ..1    |"i|vlirill,ll. 

<"i  Papilloma  ..f  ti,,-  skin  is  ti ,,liniii,v   wan.     Th,.  skii 

is  tliiuwn  int..  clu.si.ly  api-.-.s,.,!  |n!,|s.  tuiinin-  a  s..,t  n|'  tal.Irlaii.i 
witli  (l.'fis  iva.-liin-  .ln\M,  tu  til.-  n-.iiiia]  Icv.-l  ,,(  il,,-  skiu.      Tli. 
.'pillu'Iiiiiii    .•.ivnih-    ll„..s,.    i,,q.il|a,.    is    latli.-f    .l.'..],..i     nv.'l     1 1: 
ct'lls   laiv'.'i    Iliai,    iiniiiial,   uliil,.    in    lli..   spa..'    l,.'|w,...ii    tli.-   .l.'lis 

•• ■'•"""■    ■•"ll'''-li.>iis    ,,f    ,...|1.,    wl,,,.],    I,:, v..    uu,\n'u,u-    |„.,nv 

.l."j.-M.'.ali,m.    may    1,,.    luuii.l.       S,.,,,.-    I..u.,„mi,.    iM(iltia!i..n     i^ 
"I't.'ii  s,.,.n  at   III.'   :,,!>,.  .,f  ,,   |,,,|,il!,i  I  r,...  .j(!,. 

''•'I'ill""i.i  ■■(■  111.-  i.la.1,1..,.  .,uini:    i,.   il„.  ,.,,-,■  uiili  ulij.!,  it  ,  ,;, 

Kl"\V     illt-    a     |.|..|,M-|.'.i      s|,;„.,.,    |,n-.|.1lls    ,,,l!:..,     ,lit|,'l.|lt      .ha,.,. ',.|s. 


^^■•■S^BP 


iBI 


Fl'..    1"      \V.\i:i   li'M'ii.i.oM  \'.     >KIN.     I        1'" 
.,.      I'ai.illH  hhowina  ,-..n.i.l.-.nlM.'  tliifkn,.  r.  ..f  .  |,.tli,li,iin,   »l'li  M 1  ^'•"''■•l'' 

.11  .!  Iiaii  -  iMit  «i'iiis» 
I,.       Air.,  i',   wlii.'li  .At-iiMv  li >     i.;;.ii.iii:'..M  i-'i  .  i-nl'.-linin   lia-  ■.ixiiir.  1 

l,,u(..i'vti,-  iiitiltiathiii  at  Im-i-  <>|  a  [.niHila. 

./         S.i.lCiiiii-    i;l,uiil». 
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The  cells  are  mounted  on  finger-like  projections  of  fine  connecti\ 
tissue  an«i  tend  to  assume  a  more  columnar  shape.      The  papilla 
are  the.efo.e  very  long  an.l   thin  and  resemble,  macroscopicall 
the  intestinal  villi,  so  that   this   f.m.i  of  tumour  is  sonietim. 
sailed  villous  tumour. 

It  is  characteristic  of  the  papillomata,  which  are  non-malignan 
tumours,  that  the  epithelial  growth  extends  ahove  the  free  surfac 
and  not  helow  the  normal  i.-vel,  so  that  it  neither  undermine 
the  epithelium  nor  invades  the  sul.-epithelial  tissues,  nacteria, 
infection  appears  sometimes  to  start  such  growths  and  not  infr.- 
quently,  prohal.ly  on  aeeouut  of  long-continued   irritation,  the\ 

acquire  malignant  eharacter.s. 

Histol<.gicalIy   it   is  not   iM.ssil.ie  tr,  distinguish  hetween  con 

genital     paialh.mata    and    others,    such    as    thos..    arising    fn-n, 

infeftions,  ,,/.  i!..;  condylomata  aiul  venereal  warts  due  to  syphiii> 

and  to  gonorrhea. 

ib)  Rodent  ulcer  arises,  not  from  tlie  surface  .'pitlieliri.i  l.iii 

from  the  ceils  of  the  ...-luceous  glands  or  external  root-slicaths  oi 

liairs.      It    is  a   typl.^al  .lightly  malignant,  slow  growing  tuinour. 

.spreading  irr.'sistil.ly  along  the  surface  hut   not   producing  any 

metastases. 

Arising  Kelow  th."  l.-vel  of  the  sup.'rfieial  .pit  helium, 
rodent  ulcer  gra.iuaily  undermines,  destroys  .m-i  disphu  s 
it.  eausing  superfif'ial  uie.-ration  in  the  process.  The  cells 
are  llatten.Ml.  ..xal  .„•  polyhedral,  .smaller  than  ordinary 
squamous  epithelium  and  have  less  cytoplasio  :  ;hey  d-  n-'t 
I'-rm  the  cell  n.'sts  .so  charaefristie  of  the  next  vari.-tv 
(Fig.    tl). 

('■)  Epithelioma  may  aiise  nn  any  surface  eovcv.i  with 
squamous  .'pithelium  and  o..cuis  oeeasiunally  in  places,  ,•.,,.  th.- 
gall-Madder,  \Nhere  mamally  th.-  epit!,eli'im  is  not  s,,uamou.s. 
It  frcpuMitly  starts  at  th.-  lin.'s  ,.'•  juncti..n  of  skin  an.l  m„....us 
memhran.-  oi  on  th-.s.-  porti.-ns  ,,f  skin  which  .uv  esp.MiiiHv 
lial'le  t..  irritation  m  p.Ti.i.Hc  .i.-stni.ti.in  or  regenerati.a.  .\ 
ln'.iuent  pre.lisp...Mng  ..luse  is  chroi.i.    iiitl.ai.inMtion,  .,,.  syj.hditi- 
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Kii.    4!.     HuiiKM    I  i.iKii.     SKiv'.     >     :«>  mill    •  :tOOI 


A.      ".  Nmiii  \\  ic'tiiflimn. 

',.  (■■■II.-.  •<{  iifw  growt'i  in  CDiitai  i  with  normal  ■■     ilifliimi.  lint  i 

I,'.  in  lUtariifil  m«»-i»  in  tlif    iilioutainim-'  tissue 

I-.  !■•  nciicytic  iiiHIrrat.oii  in  i.(iiiiiccitvf  ti!<sni'. 

,1.  Hlooil  v.Hsel-. 


ti  anil  '■.      As  alio%i 


I      l,..ui-iiii  i.'s  l..t>.''  n  1  inrli.li  ■]  ,;-]U 


mm 
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KloMsitis.  Hiiiokiiiif.a  clirniiic  ulcer  (Fi^'.  42),  or  dermatitis  fi.llowin 
cxposun'  t"  X-iay«  (Kijf.  4.!). 


Kl  ..     J-J.      ClllM.Mi     '  l.i  Kl<    liKK.MIN.,    i:rnilKI.I"M.M.'l  >.      >KIN.      I       :h.)i 

".      I'iiiii\   iiiiriiiHl  <  |>illii'liiiiii.  M'ljiliii^  nut  at 
'■.      iliiwi.«nmtli>  !n.;<nl:irli  iiit-i  tin- cnriiiin. 

Iiitliiiiiinaion   iiitiltiiitJMii  [■.tu.rii  mimI  KvIovv  tlic  |>;i|iilhi, 
''.      K|>itlii'|ii>ii]»tii;iM  oi'll'.  ^■ii>«iii;;  i|>iunw;ii<l-.  uii'l  lit 

Miiilfitiiiiiiim  til.-  «kiii 

'■.         ICl.itlj.-ll.ll    lin.|»    |i,n,.    ,|,  .    ,.,  ,at.-.l    ^ili.l    nil t    .lisl|i|.rair,|.    illl.l    air 

Chtilillcll.  «|tt   till-  lllcliiti  il  Mlllilr,    lit    ill.    -Klivtl, 

III    ill''    iMilii-!    >liii;r>    llii-H'    i~    ii>ii.iil\    iiii'-nliii    iliiwii'jinwiii 
.iiiil    nvn-iiiwih    ui'   .•piihi'liniii    intii    ihr   (niiui.i  :     llic    new    in]!- 
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>\,rem\  latiMally  ami  nitWHids  no  tliat  tlu-  siijK'rjacput  luniiial 
.  [.itheliuni  is  (IcHtmyrd,  until  finally  tli*'  new  growth  foils  reach 
till-  surface.  Lcucm-ytic  infiltration  around  ami  U'twiHjn  these 
new  outgrowths  ami  esjiccially  arouml  the  cell  nests  iiientioneil 
lu'low,  is  particularly   characteristic    of  ciiithelioniato\is   growth. 


yii;.     l:f.       Kill  MKI.IDMA.       ^KIN.      ("-.(IJI 

''.      Noi  iiKil  f|iirhi'!iMii). 

I,.      (Mdwih  .  ipitlii'liiiiii  ill  cciiitnct  witli  it.  I  iit 

'.'.     c'liitiniupiis  ilip»iij!Hi»tli.  wliicli  at 

'/'       HllllOlll.t  a»  M|'lll.ltf  .ll■|Hl^it^. 

l.riifocytic  HiKii.ii  iiKiuii'l  gmwtli. 
<l       Kihrims  tis-iu'. 

Iiiliitidii  and  iilci  ration  sunn  ImU-iw.  I'lilikc  in. my  nilicr  new 
LiiMwilis.  ilic  cells  i.f  a  si|Uaiiinii>  I'liitlicliiinia  ictaiii  the  charaitiT- 
i-tii>  Ml'  tlif  jiaiviil  ci'lls  taiily  well.  Tlii'  slia]"'  ami  tin-  I'liiklcs 
niav  lie  kc|it.  One  arrangement  m|'  cells,  namely,  the  cell  nesis. 
■  unsistini^  i>l'  small  l.iMlies  t'lnineil  i<\  < uneeiiiriially  iman;j,e(|, 
limny,   llattene.l.    liailly-stuinin-   cells,   (|niie    .listind    iriMii    llieii 
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neighbours,  is  especially  coinmon  in  epithelioma  (Fig.  43*; 
Very  little  new  struma  is  formed,  and  there  are  no  varieties  liki 
the   encephaloid   and   tiie   scirrhus   of   splieroidal   celled   cancer 


VU,.    4;i*.       KrlTMKLIliMA    slIoWTNi;   CEI.I.   XKslS.       (  X  120) 

•I.      ( 'entif  of  cell  lu-sf.    coimistiug  of   conceufrically  arrangeil,   Hatteneil 

e]>itlieIioiiiH  cellH, 
I).     Oriliiiiir.v  epitlielioina  cells.  r.      Area  of  iiiHammatory  reaction. 

Till'  liloud  sii]i]ily  is  usually  good,  yet  the  growths  are  very  lialile 
In  liacterial  infection.  They  spreail,  with  varying  (h^grees  of 
malignancy,  along  the  lyiiqdiatic  ciiannels  and  nielaslasfs  arc 
found  in  the  lymphatic  glands,  and,  less  cunmionly,  in  liic 
internal    organs.      When  (iceuiring  un    a    free,   protected   suiface. 


NEW  GROWTHS  (EPITHELIAL). 
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:  ich  as  the  oesophagus,  and  also  on  the  skin,  epithelioma  tends  to 
1  rm  a  heaped-up  growth  which,  in  the  former  case,  may  obstruct 
,,!•  even  occlude  the  lumen  o*  the  aflected  organ.  Like  many 
.iher   new  growths,  the   epitheliomata    i  isily   break    down    and 


Fu;.  44.     Mktasiasi.s.     I'anckk.     Sim.kkn.     Moisk.     (x250i 

a.     Spleen  tissue,  b.     Cancer  tis.siie. 

c.     Cancer  cells  showing  mitoses. 

necrose  and,  on  account  of  their  superticial  position,  readily 
ulcerate.  Except  in  iinimals,  the  growth  usually  more  than 
keeps  pace  with  the  idceration  and  consequently  surely,  although 
it  may  be  slowly,  increases  in  size  and  extent. 

The  deposition  of  cancer  cells  at  a  distance  from  the  primary 
growth  (metastases)  is  effected  i>y  either  direct  extension  of  the 
p-owth   f-clls,   ><r   their  oimveyiuice    by   the   I'lood   or   the   lyinjih 
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.stream.  Although  the  uieta-static  ileiujsits  j,'eiieially  cause  enlarge 
luent  of  the  gland  or  organ  in  which  they  grow  liy  reason  of  theii 
own  hulk,  they  also  destroy  the  organ  cells  liy  tiieir  pressure.  Thi 
cells  of  the  tumour  and  of  the  organ  are  in  direct  contiguit\ 
without  any  attempt  at  demarcation.  Very  t)ften  tiie  metastatii 
c:lls  are  of  a  less  did'erentiateil  type  tlian  tiiose  of  the  originui 
growth,  although  a.s  a  rule  they  reproduce  tlie  original  character 
istics  fairly  well  (Fig.  44). 


CHAPTER   XI 
XKW   UKOWTHS   (CONXKCTIVK  TISSUK) 


ILL  USTRA  Tl  lA'   I'liEPA  h'A  TIOXS. 

1.  Filn'oiiia. 

■2.  Mvoiiwi  of  tlie  uterus. 

X  Siiiall  loiiiiil  ('I'll  siuwiiia. 

4.  Ijiiijit'  roiiiul  cfll  siiiconui. 

■).  Sj)in(lle  Cfll  saic'iiia. 

(i.  Mveloitl  siiiriiina. 

7.  Mflaiidtic  saieoiiia. 

TiiEiiK  is  ni>t  tlie  siimc  piiialk'lisin  lietwwii  the  l>enign  uinl 
iiii'lignaiit  .'"■niiis  of  ciniiieetive  tissin>  tuiiioms  that  exists  in  tin- 
t'pitiiehal  giou]).     Tht'iv  are  tlnet'  classes : 

{«)  The  benign  class  fdimedot'  ditlei-entiated  cells  which  retain 
tlieir  characteristics  almost  uniniiiaired  and  do  not  vary  so  nmch 
from  the  normal  as  tlie  corresiKinding  Ijenign  ejiithelial  growths 
from  the  type  cell.  Tlie  name  in  each  case  is  made  iij)  of  an 
alilireviation  of  the  name  of  the  tissue  with  tlie  atlix  -oma,  e.r/. 
iisteoma. 

(/')  Tiie  malignant  class,  tlie  sarcomat..  in-oper,  lomposed  of 
cells  having  enihryonic  characteis.  Tlie  imlividual  tumours  are 
named  according  to  tiie  si/c  anil  shape  of  the  cells  composing 
tlicm,  I'.fj.  spindle  cell  sarcom;;. 

(r)  The  mixed  class,  consisting  oi  tissues  of  Ipotj,  preceding 
classes   and    malignant    l)y    reason    of    inclusion    of    tlie   second. 


(.'omi: 
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names    a.e    emp 
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growths,  made  up  from  the  tissue  name  with  the  affix  sarcoma 
e.y.  osteo-sarcoma. 

The  characters  of  the  benign  connective  tissue  tumours  ar 


w      s '. 


Fk;.    -15.      FlHHOMA.      (x-_<00) 

'(.     Thin  fihro  cut  longitiiilinallv.  (•.     Fibres  cut  transversely. 

h.     Tliick  fibres  cut  longitudinally.  <i.     Fibres  cut  obliijuely. 

(.     Hlood-vcssel  with  definite  wall. 

sufficiently  apparent  from  their  .lanies,  so  that  it  will  suffice  to 
consider  only  a  few  of  them  in  any  detail. 

Fibroma  is  an  encapsulated  growth  consisting  of  whorls  of 
fibrous  tissue  cells,  often  wiUi  rather  more,  sometimes  wit'i  rather 
less  than  the  normal  (luantity  oi  cytoplasm,  producing  accordingly 
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.  ither  a  soft  or  Imid  tiliroiiia  (Fijj.  4')).  With  v.  (lit'son's  stain, 
like  iionaal  tilnuiis  tissue,  the  cells  are  euloureil  jiiiik.  thus 
(listinguishiuff  them  froiii  another  connective  tissue  tuincjur  iniicli 
iv.scnil)ling  it,  namely : 

Myoma   is   composed   of  whorls   of   \>hun  muscle   tilires.      In 
iiii(  Toscni.ical  ajipearance  it  closely  resemMes  the  cellular  type  of 


¥u..  40.     -MvdMA.     rrKius.     (xj.M)) 

-(.     riaiii  iiLUscli'  tiliii'«  cut  '.oiigituilinally. 
/..      Miisile  filnes  cut  traiisversfl_\ . 

tihroma  ami  the  two  tissues  are  often  mixeil  to  form  a  tiliro- 
nivonia.  The  cells  may  he  tliirerenliate(l  liy  v.  (iiesou's  stain: 
llic  muscle  hires  stain  yellnw.  Tlie  cells  are  Inng  and  thin,  with 
ar  elMunated  nucleus.  Tiiey  may  he  cut  at  any  angle  and  thus 
iil'tfu  jiresmt  a  transverse  section  (Fig.  4(1). 

A  vorv  (■..ninmii  tuni'^ur  is  the  lipoma.      Tt  lias  less  tendency 
1..   malignancy    than    any    other    form    of   growth.      It    consists 
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simply  of  fat  and  may  vary  in  size  from  a  few  grammes  t 
weighiiiji  many  kiIo<,'rammt's.  It  is  vascnlar  and  soft.  Histc 
logically  it  is  like  onlinaiy  adijwse  tissue,  l»ut  tl  c  fat  cells  an 
laij^er  than  normal ;  often  contain  fat  crystals  and  are  lialile  !■ 
become  anjfular  on  account  of  the  else  i»a(-kinfif.  Lipomat 
are  especially  liahle  to  ilej^enerate  and  especially  to  underj." 
myxomatous  dejfeneration. 

The  chondroma  is  a  cartilaginous  tumour  usually  occurriiiL 
where,  or  near  to  where,  cartilage  is  normally  found  (cf/.  ends  ni 
metacarpal  Ixmes  and  phalanges),  hut  also  in  organs  where  then' 
is  no  cartilage  (f.f/.  parotid  and  testis).  It  forms  a  capsulatdl 
growth.  While  for  tiie  greater  part  composed  of  proli*'-  *'.i 
cartilage  cells  in  a  soft  hyaline  matrix,  there  are  oftt 
areas  containing  calcareous  granules. 

Tlie  osteoma  is  a  hony  tumour  which  may  occur  aim. 
where,  hut  is  found  most  often  at  the  junction  of  a  Ixme  and  its 
cartilage.  The  hony  tissue  nay  he  extremely  dense  and  hard, 
arranged  in  strata  ])aiallel  to  the  surface  of  the  growth,  or  it 
may  re.sendile  comjiact  or  spongy  bone,  and  the  microscopical 
cliaracters  corresi>oiid  to  tliat  of  the  corresponding  types  of 
normal  bone. 

The  pure  sarcomata,  tliat  is,  the  simple  new  malignani 
growths  arising  in  connective  tissue,  are  but  few  in  numlHjr: 
the  compound  .sarcomata  already  mentioned  are  niimerou.s.  Only 
the  first  group  will  lie  considereii  here. 

They  are  classified  according  to  their  constituent  cells,  which 
rcseml)le  enduyouic  cells  at  various  stages: 

((()  small  round  cell  sarcoma  ; 

( I' )  large  round  and  mixed  cell  sarcoma ; 

((•)  spindle  cell  sarcoma  ; 

(d)  myeloid  sarcoma. 


'i'iie  small  round  cell  sarcoma  forms  a  soft,  deshy  tumour, 
often    of    heterogeneous    appearance    on    section,    t)y    reason    of 

It    is    well    defined 


•legeneration    or    haeniorriiage    within    it 


X?:\\    GROWTHS  (COXXECTIVK  TISSUE).  fi7 

i,„iij     the    surroiimlin^'    tiwHues,    altliough    without    a     detiiiitt' 

(tpsule. 

Microscopically,  as  the  name  indicates,  it  is  coniposeu  -..  small 
,,.un»l  cells  of  the  embryonic  type,  which  have  very  little  cyto- 
[.lasin    and    are   rather   smaller   than   the   ordinary    neutrophile 


Km.  47.    Sm.m.i.  hound  ikm.  8.\kcom.\.     (  x  400) 

(.•oii»i«t8  of  small  round  cellx  with  large  nuclei  and,  in  many  cases,  obvious 
nucleoli.  In  the  centre  ia  a  Wood-vessel  formed  hy  a  single  laver  of 
epithelium. 

l(nuMicvte.  There  are  many  mitoses  and  u  tine  intercellular  stroma. 
Many  of  the  lilood- vessels  have  thin  in>^le  laye"  walls  of  the 
euibryonie  type.  This  form  of  .sarcdiiia  occurs,  as  a  ])rimary 
-.Towtli,  chiefly  in  the  subcutaneous  tissues  and  the  connective 
tissue  of  the  generative  origans,  muscles  and  bones:  it  is  very 
lualijrnanl.  Secondary  giuwibs  usually  appear  lirst  in  tlie  lung, 
Imt  soon  spread  to  other  organs  (Fig.  47). 
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Tliesiiiiill  idiiiid  ct'll  Miu'dina  is  soini'tiincs  <litlieiilt  t<>  distiiijiiiisl 
t'loiii  jjiaiuilatii'ii  tissue,  and  vict-  vcisa,  esin'ciall.v  if  tlif  siK-ciiiici 
1k'  indilfi'itMitly  fixi'd.  Tlie  occnrnMicf  i>f  several  varieties  >> 
lciK<MVtes,  tlie  t'\  ideiiee  uf  t\]iieal  new  tapillarv  foiiiialioM  ami  tin 
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!'!>..    4S.       I..\I!i;K    ItolMi   IKI.I-   >AKloMA.       I    >:  tiKII 

I.aij,'f  cells,  (it  wliii'li  •■oim'  ciiUtaiii  inmi'  tliaii  oiu-  iiiiok-iis,  witli  fiiii  iiincjiiiit  of 
cytojiliiMii.  Kititiilum  otivicjiis.  IIUmmI-vc-si'I  iis  in  Kig.  47.  Somi.-  uxtni- 
vasattil  hloiiil  is  m-i-ii. 

jncsence  III'  tiliinliliists  aic  in  nmst  cases  Mitlicient  to  distiiii^uish 
.uranulation  tissue  iidni  the  cells  and  struma  uf  new  uiowtli. 

(//)  The  large  round  cell,  «y  mixed  cell,  sarcoma,  <liileis  finm 
the  fnreiroiiio-  jn  lieinj^-  tiiinei,  cnmiiu.sed  nf  larger  cells,  ami 
showiiii:  less  niali<inanc\-.  Cells  of  elunj^aicd  -hajie  are  jnesent,  and 
some  cf  the  cells  may  contain  several  nmlei.  The  airanirement 
has  a  tendency  to  he  alveolar  (V\\i.  4.S).  It  occurs  in  nnicji  tlic 
same  situations  as  the  small  cell  sarcoma. 
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(,)    Ii.   tlif  spindle  cell  sarcoma  tlic  (•••Us  nw  ww  ilitii-r- 

ntiiitt'd.      Tliey  aiv  .■Imijial.-.I.  luivc  : val  imclfiis  wliuli  taki-s 

.,,  Moarly   tlu'   wl.nl.-    Lica^lll.   -.f    tl..-   .vll   aii-l   aiv  arraii;;.-.!    in 

iiitfilacin:,'   I.iiikU.'s.      ( •c.iis.'.|ii.'ntlv,   in    iiiifr..scu|.ir  s.-ctiuns,  tlif 
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Fli;.    4!».      Sl'lNIH.KCEI.l.KD  ».\H<i>MA        KaT.      (    '400) 

II.  l-'ilnea  cut  loii^itiuliiially. 

<;'.  Fil)reH  cut  ohlwiuely. 

h.  Films  cut  transversely. 

r.  nioc>a-s|>ace  limil  with  single  layer  of  emlutlieliuni. 

il.  Cells  showing  mitosis. 

c'lls  may  W  t-.it  at  various  aii^jU's,  aii.l  .litr.-r  \\\  api-caraiic' 
accur.liuj^ly  ( Fiu'.  49).  Tlie  .Kiipi.nrtiii:.i-  aii.l  vaspular  stiuctu.v  is 
the  same  as  in  llu-  ntliei  fnvni.s.  Twn  kiu^ls,  lar-v  an.l  small 
si.in.U.'  (I'll  saicuma,  iKrur:   the  Iniiiier  is  the  more  malignant. 

Although  tiie  spindle  cell  sai.oma  may  lesemUle  l.utli  the 
myoma  and  the  tihn.ma.  the  one  is  not  to  he  reganlo.l  merely 
as  a  malignant  ''    <n  of  tlie  oilier,  like  carcinoma  and  a.lenoma  of 


m^'i^^m^mm 
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tilt'  itftui'i.  lU'sidt'H  jiossessiii^'  iiiHltiatiii^  prnpi'ities  whicli  tli 
iiiyi>iua  ami  tilinnna  liavt-  not,  the  sarcnina  is  usually  cuinposeil  <> 
nhortei"  ami  tlii<k«'r  ccUm  and  tliK's  not  |misw>«n  lil(KMl-vi'8Mel«  of  tii' 


Fii;.  '<0.    Myki-ohi  sakcoma.    (  <  IDO) 

".     Boiif.  b.     i  iiant  ccI'h. 

r.      Ordinary  sarcoma  Hpiiulle  ciIIh. 


ii"iiuitl   lyiiL'.      Occasionally   lliu  icscnililance  is,  nevertheless,  so 
^"•eat  as  to  make  the  diagnosis  very  liiHicult. 

(il)  The  myeloid,  or  giant  cell,  sarcoma  arises,  as  the  first 
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,„niie  itiiluati'H,  in  ((11111^1^.11  witli  tho  \»>\w  main.v,  ■  it  i» 
.-sciiti  My  11  .iiuUe  (cll  saiwina  toiitnit-inj.'  iiiultiinicl.atc  celK 
riie  liiiU'i-  a  ..f  large  si/t-.  with  snillcpcl  cdp's  uii.l  fi'>ni  9-ll» 
nuclei,  placed  ehielly  in  the  centre  ..f  the  cell.  Strands  ..f  hunc 
,„ay  \>c  incltKled.  The  tmnoiir  Ih  '  ry  vascular,  and  .he  intcr- 
,,.linlar  tisHi..'  small  in  ani.mnl  (Fig.  .".O).  Us  mali-nancy  is 
<  (.iiiparativcly  sli<^dit. 


Fk;.  51.     Mklaxotu-  s.Mf 'MA.     (x400) 

,      Pigmentli.88  »a.con,a  cells,  interine.liate  Wtxyecn  roun,!  a..a  spinclle  xhape. 
b.     Sarcoma  cells  containing  melanin  grannies.  ol«cu.ing  the  nucleus  .n  most 

instances,  l)ut  in 
V,     tlie  nucleus  is  just  visilile. 


(•)  The  melanotic  sarcoma 


is  a  t'orni  (jf  iiiixtMl  cell  sarc( una,  most 


the  cells  l-eing  slijrhtly  siniulle-shaped  aii.l  a  variaUe  ininiher  of 


hem  con 


lainiiiL!-  the  Idack  jiigment,  melanin 


It  is  an  extremely 
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iiialigiiaiit  fonii  of  tiiinoui'.  Tlit"  lells  of  the  secondaiy  deposits 
like  many  of  those  in  the  primary  growtli,  may  lie  quite  frei 
from  melanin.  On  the  other  liand,  tlie  pigment  may  so  till  tin 
cell  as  to  (tliscure  entirely  the  nucleus  and  the  cytojilasn. 
(Fig.   .11). 


CHAlTKn    XII 

NKW   (iKOWTHS— ('•„„//„»,,/) 


II.  1.  L'STJIA  ri  I'A'   I'liKPA  I! A  Ttoys. 

1.  ('li(iii(h-osarci)iim. 

•2.  Myxosiiri-iniiii. 

:j.  Aii>;ei(mi;i  of  tli<-  skin  (iiaevns). 

4.  An^'eioiiiii  of  tlit'  liver. 

.">.  Eiulothelioiiiii  of  tlif  parotid  f;l:iii<l. 

(i.  Choiioiiepitlifiioiiia. 

TllK  chondrosarcoma  is  inadf  up  partly  »(  ehondnmui  ami 
jiartly  of  small  cfU  saicnma,  usiially  anaiigtMl  in  siidi  a  way  that 
,,11,'  pcrtiMU   is  puiv  (■liomlrnina.  aiiotiier  pure  sarcmia,  with  an 


interiiiciliatt'  portion  compost 


(1  of  Loth  (Fio-.  r.2).      I'.ut  there  is 


laritv  of  arraiioement  in  the  tumour  as  a  whole.      Small 


no  regu 

areas    nf    caleiticatioii     are     cnmninn 


th 


same    wav, 


in 


nivxdsareoma  wc 


have  mv.\i>matous  and  .saicomatows  tissue  hoth 


"|i irate  and  interminolcil  (Fig.  i33). 


Angeiomata  oeenr  in 
cavernous  angeioma. 


two  forms:   the  simple  capillary  and  the 
Tlie   former,  of  which  the  ordinary   red 

Ihi 


lii  til-mark  is  an  example,  is  compo.sed  mainly  of  dilated  capiUarii 


ip[Mirted    by    delicate    connective    ti 


ssue 


The    proportions    ot 


lillarv   ai 


id   connective   ti.ssue    vary    very   much,  and  in    many 


specimens  (Fig.  54)  the  dilatation  of  capUlaries  is  n 


ot  so  marivcd 


th 


increase    ot    surrounc 


lino- 


connec 


tive    tissue.     The    jieri- 


ascular  lymphatics  are  ofte 


very  ])romineiit.      Tiie  latter,  th 


cavernous  angeK 


(Ilia,  is  found  most   freiiuenlly  in  tiie  liver.      Th 
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Idood  spaces  or  sinuses  are  very  niucli  larger  than  in  the  oth  r 
form.  They  are  lined  by  a  single  endothelial  layer,  but  a  e 
separated  from  one  another  by  coniparativeiy  thick  fibro'  s 
tralx>cul.ie  (Fig.  55). 


•^  .  .'^•«  *'  f^A' -^'-i  V^:^  •  - 


>   •  V 


Kli;.   r)2.      I'llO.NDHOSAItCOJIA.      (  X  100) 


Sai  coma  cells. 

Calcification  in  cartilage  cells. 


I.     Cartila;  '  cells. 
(/.     Blood-vessel. 


Endothelioma  is  a  form  of  tumour  which  i.s  thought  to  arise 
from  the  lining  cells  of  the  lympliatics  and  Idood-vessels.  "VVliilc 
in  many  respects  resembling  carcinonui,  it  is  now  usually  classed 
among  the  alveolar  sarcomata.  The  gr-  wing  edge  has  a  fairly 
typical  api)earance :  strands  of  jiolyhedral  cells  permeating  the 
connective  tissue  along  its  natural  cleavage  lines  (Fig.  5(J).  In 
idhcr  jiarts  it  may  present  resemblances  loan  encephaloid  cancer. 
One   fnrm    wtiich   arises   from   and    extends    along    jierivascular 


NEW  GROWTHS. 


to 


lymphatics  is  often  called  a  perithelioma.  It  presents  a 
characteristic  appearance  nnder  the  niicroscope :  the  vessels  cut 
transversely   have    a   wide    circular   hand   of   new   ^rrowtli   cells 


< 


••V 


• 


Fig.  rj3.    Myxo«aihoma.    (x250) 

.(.     Portion  co:ni>ogeil  of  round  cells. 

I,.     Transitional  portion  :  mixed  round  cells  and  bianclied  cells. 
, .      Myxomatous  portion  ;  majority  of  cells  with  branched  outline  and  inter- 
vening spaces  tilleil  with  mucoid  nuiterial. 

surrounding  them.  Another  form  which  arises  from  serous 
niombranes,  ..,,/.  peritoneum,  pleura,  etc.,  is  termed  mesothelioma. 
l':n<lothelial  gnnvths  occur  most  fre(iuently  in  the  parotid  gland  and 
ihr  mciuhrancs  of  the  V>raiii.  They  varx  irreatly  iu  malignancy 
and  often  show  it  only  after  having  hecn  present  for  several  years. 
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OCk 


:-i         ■=•        '.    %  '■■       -If    "-  -     • 


I. :  .■ 


Klli     54.      NaKVIS  (C.VIMI.I.A...     .vMiKKlMA).      (x30i 

It.  N(>riii:il     .ill. 

Ii.  Klatteiieil  Malpinliian  lavrr 

( .  Vascular  ti».»ue  witli  capillaiits*  of  various  si/.os  suiroumleil  liv  thin  filuoiis  tissiu'. 

(/.  Hair  cut  transversely. 

(/'.  ^Subcutaneous  tissue  with  various  connective  tissues. 


MM 
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Chorionepi+helioma  is  a  unique  form  of  growth  of  considi'iiiMo 
<liniciil    •■•  'lortance,  wliidi   oi.I'Maiily   arises   from  cells   dori- 
from  t.-  chorionic  villi  of  tii^     I'octus,  l.ut   grows   ami   i.nuluccs 


'^.: 


■ -rv.,. 


•^■■-••i'*;. 


^\1. 


O 


/: 


"»r 


\--. 


■••■>^ 


r^.  ..'•,'   ■■  ,-•■    v  ,.  . .  -.1  .'.•'.   '.i' 


Kid.  .Vi.     Am.ki-iMA.     ]a\  ku.      '    •  4  i| 

'f.  Liver  sul»*tjiiicf. 

/,.  ViliioUK  I'upsiilr  proliiimcil  it 

/,,  iiii'l  elaewlieie  into  train  ciili'u  S(|ini:*tiiig 

i\  thf  I.Ido.I  sp.icev  liiii'.l  with  Hiittiiieil  fpitlieli'.im. 

iiK'lastascs  in  tlic  oodv  "f  tiic  mother.  Its  t'av.iiiiitc  site  is  tho 
iitcnis.  ciiusctimMit  upon  an  hyilaiiil  mole,  hut  it  lias  also  hecu 
iw\iud  in  otlicr  i)arts  of  the  ImkIv  ,iu1  in  hotii  srx''s.  It  is  \r\\ 
niali'Miaut  and  usually  foinis  nudliplc  metastases  very  early. 
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MHcnisc(»i)icully  the  iiteriiip  tuiiKHir  foinis  a  shaggy  ma  - 
reseiiihling  l»loo<l  clot,  <tf  which  it  is  largely  eoiiiposed,  adhereii 
to  and  invading  the      erine  wall. 

Under  a  low  power  there  can  he  made  out  lilood  clot,  muscl' 
tissue,  and  two  types  of  tumour  cells  :  sometimes,  also,  the  noniud 
chorionic  villi  from  which  the  tuaiour  cells  ar-se. 


t\    4 


Fig.  ."Mi.     Knik)Tiiki.ic>ma  (timoih  of  I'.vrotiii).    (  ■<.'<.tO) 

l.a,ver»  of  cells  with  large  oval  nuclei  and  little  cell  protoiilaum,  ariaing  in  and 
spreading  along  lympliatici*. 

With  higher  iiiagnitieation  the  two  types  of  cell  are  found  to  lie 
((^0  multinucleate  ma.s.ses  with  deep-staining  cytoplasm,  and  (h)  close 
packed  collections  of  clear,  vesicular,  mononuclear  cell.s.  Among 
the  latter  mitcses  are  numerous,  Imt  not  among  the  former. 
I'.oth  kinds  of  cell  invade  the  nui.scle  tissue  and  the  intervening 
spaces  are  usually  filled  with  blood.  The  syncytial  (multinucleate 
cells  are   believed  to  arise  from   the  corresponding  cells  of  the 


Kli: 


ClIOKKINKITlUKI.lclM  A.      fl'l-.l!! 


ixl!») 


(I.  Vfsiciiliir  iclls  from  l.iiiiKlian-^'  layer. 

'(.  Syncylial   ci'lls. 

r.  Itlood   ('Int. 

(/.  rtci-iiic  muscle  iiiviiileil  by  nniniiir  eells 
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cliorkmic  villus  ami  the  clear  vesicular  cells  from  those  of  the 
Liiighaiis'  layer  of  the  villus  (Fig.  o7). 

Teratomata  are  coinj)ound  tumours  formetl  of  tissues  from 
niort'  than  one  embryonic  layer,  ("onseciuently  thi'V  may  l»e 
ciniposed  of  almost  any  combination  of  orfrans,  connective  an.l 
ej.ithelial  tissues,  either  in  an  irre^nilar  mixture  or  arran^'e<l  to 
fnini  a  more  or  less  comi.lete  intlividual.  They  are  supposed  to 
„ri^ri,iate  from  an  al^^rrant  germ  cell  which  has  undergone 
ii  regular  development  within  the  tissues  of  another  individual. 
It  seems  t<M)  that  even  the  tissues  of  a  teratoma  may  Ite  the 
.sites  of  new  growth. 


CHAPTKIJ    XIll 
I.'KSIM  K' AT( )K' V   S YSTKM 


ILLUSIllA  TlVh:  /'Jll'J'AJlA  TIOXS. 

I.  I'c)lv](US    nf    tllf    imsf. 

•J.  Hlnllcllitis. 

:<.  liiiiinliifitiisis. 

4.  Kiii|i)ivseiii;i  <if  tlir  lull!,'. 

.'i.  I'assivf  fdiiiifstii'ii  ami  luiiiii  cif  tlic  luiiir. 

»i.  Iiifaiit  of  the   Imii,'. 


TllK  iinsi'  is  fieiiUfiitlv  the  scat  i»f  uciitf  cataiili  ami  verv  dftcii  "f 
chiuiiic  catiUili.  The  ajipoaiaiict's  aic  tlit'  saiin'  as  tlmsc  sera 
ill  till'  inllaiiiiiiatorv  (•(iinlitiinis  nt'  ntluT  nmcuits  iiiciiildaiifs. 
Mali<;iiaiit  new  oinwtlis  art'  nut  oniimiuii,  lnit  su-callod  iiincniis 
])oh-j)iiK  in  tilt'  imsi'  is  i|iiitt'  cniiiiiKni.  The  lidlk  (.'t'  the  ]h)Iv]iiis 
is  iiiaiU'  u]>  lit'  uraiiulatiiiii  tissue  wliidi  lias  niiiIt'r.L,'"in'  iinnniis 
<lt'^'i'iit'iati<iii,  it  is  ((ivcivil  liy  inucmis  iiu'iiilimiie,  wliicli  sciiils 
(liiwii  ]ii(i|\'(ti'iiis  iiitii  the  oraimlatinii  tissue  lieldW  (Fi;_'.  ."N). 

Acute  bronchitis  results  trcHM  direct  <-lieiiiical  nr  iiliysicil 
irritatinii,  i>v  ]<y  the  action  i,(  luicin-oriianisnis. 

The  epithelial  cells  are  Iniiseued  and  then  cast  utt'.  Some  oi 
them  are  found  emliedded,  together  with  neutrfi|ihile  leiicucvtes,  in 
the  jirecedinu  excessive  secretion  <if  mucus  collected  in  the  lumen. 
All  the  ves.sels  are  dilated  and  engor;_'ed.  The  suh-epithelial  layer 
is  infiltrated  wiJi  leucocytes  and  the  swollen  mucous  glatuls  arc 
surrounded  liy  tliem.  The  intlammatory  process  inav  extend 
outwards  and  involve  cartilauc  and  muscle  ( Fi<r.  59). 
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The  cntarrlial  coiiditioii  iiuiy  Itecoiiie  chronic  ami  is  tlu'ii 
fi.lloweil  hy  atioi>liy  of  the  varimiH  Idonchial  stnictun'S,  hy  which 
tlit>  wall  may  U*  ho  weakened  tiiat  bronchiectaiiB  lesiiltH.  It  is  a 
cundition  in  which  tlie  smaller  hronchiolcs  are  dilated  and 
weakened  so  at-  to  foini  receptacles  for  secretion.      It  may  arise 


KiG.  58. 


(I.  Layer  of  col...   .;Hr  mucous  cells  ;  several  layers  ileep. 

6.  Close  graiiuliition  tissue  :  inainlv  leucocytes. 

c.  Loose  granulation  tissue. 

(/.  l)isten<leil  new  mucous  glanils. 

acutely  in  yoiin<,f  cliildren,  hut  is  more  often  a  chronic  condition 
due  either  to  contracting  adhesions  formed  around  an  iuHamed 
;.;land  or  to  tihrosis  occurring  in  the  lung  itself.  The  macro- 
rrupical  are  thu.s  often  more  inarke-1  tlian  the  microscopical 
a]>peaiances.  The  latter  show  an  irregular  wavy  o\itline  in  the 
,.,oss-.sections  of  the  hmnchioles,  freipiently   with  a  hay  at  oi.e 

.i.H.  F 


;i 
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cud.      Fntiii    ii    ctiiisiilfial'li'    |>iiitinii    uf    tin-   circimift'ii'iici'    tl 
(■|iitli('Iiiiiii     lias    iit'tfii     (lisa|i)>iMii-i|.      Tin*    M I  vrssils    in    tl 


Km.    .")II.     IJiioM  iiiki.k.     liiioNc  nni>.     (  '  (10) 

«.  Kill  iiiiil  wliitc  evils  ill  luiiu'ii  (if  liinijcliioli'. 

'(.  < 'oIiiniMiir  cipitliiliuiii  iletnclnil  fiimi  haseinciit  fTicnilnaiii'. 

'•.  l.aviT  iif  iliMtciiili  il  vi'ssfls  with  smiu'  It'ucni'vtic  iiiKlti,.tiiiii. 

'/.  Aliihciilai'  layi'i  svitlj  ilistfinliil  vessvl-. 

'.  tilaiiilulai  In'  ir 

/.  Layer  of  cartilaj,'c. 

broncliial  wall  aic  CMii^fsliMl  ami  tin-  iiiuxular  ami  liinoiis  lavri^ 
iiitiltratcil    with    leiicucvtcs.      The   liiiii;    tissue    in    the    imi'iriliatc 
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S.I 


,„  !:rlili..uiii.HMl,aItli<»iinli  iH^sil.ly  UDiimil  for  tli«'  jiivatcr  part,  will 
ill  -unit'  I'oiiit  >*li')\v  cvitlfiKi-  of  lil.iutic  i  liiiii-ic  (Fi;_'.  fUt). 


/    i     I      ; 

.  v-V  ?/.•  * 'f;*^- ■    *i;-   ■■•»■■•.    \'-,^\  ■■■■■'*,■•  -.-W  '       ■■I  ■.>.■■.  ^'  L    ■'.    •». 


iff,.*, 


^;#y  ... 


ij^mi^'^'MK. 


<^->     * 


W 


5^7. 


'■  v.*  ••  •  »*•■■. 


••  /,^ 


Kl(i.   llO.      ISlKiM'lllol.K.      r.l:uNCi|IKrlAsl>.      I 


;•">) 


.(.  Miicosii.  ilfimiliMl  (if  i|iitlifliuin  ami  iiiriiiiiicd  suIhiurmisi. 

/,.  DistfiiaiMl  vissits.  '■•     I'aitilBLSe. 

tl.  IiiriaiiiTiiiitidii  ill  iHiiliiomliiiil  tiKsvu'. 

(.  ('olla|>«'il  liiiis  tissiii'  ami  liafm"iiliai;i'. 

/.  IVriliioiicliiul  iiiHaiiiiiiiitury  til)i(»i!<. 

(/.  ('()i)!:c9tt'il  lilodil-vosMels. 


he    cnlli 


he   'Uiiy. 


liliun  nf  infarction  ivsnlts  wlu'u  an  artery  is  1  iu'-kcil 
Tilt'  iiillux   I'l'Hiii  siiniiiniiliii;^  areas  is  su  j^ie^it   tliat 
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the  distended  vessels  almost   obliterate  the  air  spaces  and  t  le 
alveolar  walls  are  so  compressed  that  they  Itecome  nearlv  invisil  c. 


Fii;.  t;i.     Lrsij.     Infaiict.     (x'.mi) 

r.  BIooil  witliin  alveoli.  //,      IJisteiulcd  viiuiles. 

'.  Disteniled  iiiteralveolar  capillaries. 

''.  I'iginenteil  cells. 

t.  Keiicocvtic  |)oiiva.sculai'  infiltration. 

Thi.s  a])]M'aiimci'  i.s  aidccl  also  liv  the  cxtravasatinn  wliiili  uccuis 
into  the  air  sjiaccs. 

(A)ii.sf(jiR-ntly,  under  tlie  niicrii.s('(i]ie,  if  tlic  si'ctinn  include  alsd 
an  unallectod  area  of  lun;_',  there  i.s  a  ciini)iaratively  sharp  line  nt' 
(lcniarcati<in  hetween  it  and  the  infarcted  area  wliioli,  under  a  luw 
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iiumiitication,  appears  merely  as  a  mass  of  dilated  vessels  autl 
1,1,10.1,  ill  which  a  few  nuclei  helongin-,'  to  the  network  of  hm-,' 
tissue  luay  still  be  traceahle  (Fig.  61).      I-vter,  the  infarct  may  he 
al.s..rhed  like  any  other  clot,  together  witii  the  necrotic  lung  tissue. 
Collapse  of  lung  may  he  brought  about  by  external  jyressure 
(pleural  ettusion,  growth),  and  is  then  called  compression  atel- 
ectasis, or  by  obliteration  of  a  bronchus  or  bronchiole,  when  it  is 
known  as  absorption  atelectasis.     On  the  surface  of  the  lung  the 
collapsed  jwrtions  appear  iis  slightly  dejuesseil,  dark  blue  patches. 
Microscojiically,  the  approximation  of  the  alveolar  walls  gives  a 
mistaken  impression  of  considerable  cellidar  proliferation  in  the 
o.ijlap.seil  area.     In  the  absorptive  form  tiie  vessels  are  abnormally 
distended  :   in  the  compressive  they  are  unusually  empty.     At  the 
.surface  of  the  lung  there  is  often  evidence  of  proliferation  and 
fniuiation  of  new  tibrous  tissue,  and  if  the  collapse  and  adhesion 
of  surfaces  j.ersist  for  long,  tibrotic  clianges  with  the  formation  of 
cicatricial  tissue  ensue. 

in  ordinary  vesicular  emphysema  the  converse  condition 
<ililains.  Tiie  air  spaces  are  excessively  distended,  so  that  the 
ciaphysemalous  portions  of  tiie  lung  appear  abnormally  bulky. 
Till'  interalveolar  septa  conse.iuently  are  thinned  ami  the  cells 
tlattened.  In  time,  the  .septa  rupture  and  several  alve.jli  are 
tlin.wn  into  one.  The  elastic  fibres  also  are  broken,  the  capillaries 
arc  small,  and  the  other  small  vessels  compressed  and  empty. 
'I'hf  amount  of  pigment  is  less  than  usual,  partly  because  it  has 
l.fcn  set  free  and  alisorbed,  ami  partly  because  the  thinning  and 
.stretching  jjiocess  has  increased  the  distance  between  the  granules 

(l-ig.  6 -J). 

Except  in  .so-called  compensatory  emjihysema,  the  condition  is 
liiirdly  ever  simple,  but  is  combined  with  the  changes  resulting 
fniiii  chronic  Inonchitis  and  circulatory  disturbances. 

Congestion,  or  passive  hyperaemia,  results  from  cardiac  or 
other  diseases  causing  obstruction  to  the  outflow  of  blood 
iVmhi  the  liinu's  and  is  const'i|nently  often  accompanied  by  other 
ilianges,  ai)art  from  the  eil'ect  on  the  capillaries  and  veins.      In 
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tilt'  eai!y  sUi^'os  no  iiKne  tliaii  tlic  i-assivc  dilatation  of  tlic  vessi  's 
will  he  foiuiil,  but  the  jieisisteiit  (listension  and  stasis  is  follo\\  ,| 
hy  diapedesis  of  eoipnscles  into  the  siiinmndinu  liin.u',  vi  h 
deposit  of  hlood  jii^'nient  in  the  inti'ialvtM.l.ir  sej.ta.      Sr.nic  ol  t   ,. 
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Kit;,  lil'.     J.rvi;      KMi'in>KMA.     (  •  nf,. 


n.     Torn  iii.l  of  very  tliiii  alvuiilui-  s.|.tiMn  Ijing  in  Im-f  iihi^oliii  vpiur. 
''.      Filirotic  nit<a  with  collaiistil  alveoli  aii>iiij<i. 

alveoli  cillapse,  while  the  walls  uf  ,,i|,eis  llii,|<en  and  .i-olifeiale. 
I>es(jiianiatin<.^  c.dls  are  found  in  the  alve..li  iyiuL;-  free.  In  eases 
due  to  cardiae  disease,  charaeteiistic  lait:.-  cells  eoutainin;.;-  |)it;nieiit 
are  also  fmind  in  the  alveolar  lumen  (Fiji.  (;;-!), 

Oedema  -.f  the  hm>^<  y.  often  fmni.!  ill  heart  disea.s.-  ui   fo]l,,\v- 
ing  saline  infusion.      A  very   watery  froth   can    he  expiessed    hv 
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l,;nul  from  tlu'  lun-      :\Iievo«copically  tho  capillaries^  are  disten.le.l, 
.,,,,1  the  alv.M.li  are  tilled  witli  -laniilar  eMidato  containing  a  few 


e 


VU..    *<^.      I.IM-      I'ASSIVK   llVl'KKAKMIA    AND  <>KI>KMA.      (   X  XWl 

„.     l.ist.n,l.Mli.i„l  t.>.t,.,msc«i.illaiy,aiui.stoin.>singwitli  others:  all  many  tii.u..s 

tlieii-  iiiiiinal  iliiiiiiutfi. 
/,       l'i..nuiit.-.l  wlls  of  lii'ait  cli.scasi'  witl.iii  iilvfolns. 
,        (iranilar  n.atnial  ivpiTsentini,'  coagnlnte.l  oflrmatous  ,Uiid,  .\i»teu.ln.g  tl,.- 

alveolus.     A  f.nv  rt.l  ells  an.l  an  occasional  Uncocvt.'  aie  also  s.on. 

separate,!  epitiielial  cells  an.l  leucu-ytes.  In  cardiac  eases  tl.ere 
w  ovneraiiy  la-nieul  in  ti.e  perivascular  an.l  ,.-ri!vn.p!i:'.!ie  spacer 
;ui,l  a  few  l.iriie  pigment  cells  in  the  alveoli. 


CHAITHR    Xl\ 

KKSFIKATOKY   SVSTKM     (Cntiinir.l) 

II.  LISTHA  TIVK   I'llEPA  IIA  TIOXS. 

1.   lit'(l  licpatisatiun  in  loliar  jiiieiiiiioiiia. 
■2.  (iit'v  lippatisatioii  in  I<>l>ai'  pneiiinonia. 

•i.    Kldlulli  -pMI'IIIIHMlia. 

-1.  AiitliiiKosis  (if  tlie  liiiii,'. 

"i.   Miliaiv  tuliiTilf  iif  tlif  liiMi,'. 

Pneumonia  is  an  inriaimnatniv  coinlitidii  of  tlie  Iiinii-,  atcnni- 
panied  l>y  exndalioii,  and  may  arise  i.riinaiily  in  tlic  Inii^-  tissue 
ovtM-  a  larji-e  ami  at  one  time  (loliar  nr  oroujions  pneumonia),  ni 
Leyin  and  sjuead  fium  small  l.roncliial  foci  (eatanlial  or  lol.uiai- 
])neumonia,  In-oncliu-pneumonia)  either  liy  way  of  the  peii- 
liroiuhial  tissue  into  tlie  neiiihhouring  hinj>  sulistance,  or  aloiiu 
tiie  smaller  air  ])assa<res  into  tiie  alveoli. 

The  eauses  are  very  variiais,  lait  are  proltalily  ahvavs,  either 
jiiiniarily  or  seeondarily,  of  an  infeetious  nature. 

Lobar  pneumonia  is  conventionally  divided  into  four  slaves- 
(1)  confiestion,  (_')  red  liejiatisation,  (:'.)  urey  hepati.sation.  and 
(4)  resolution.  It  is  prohalile  that  stajie  3  is  omitted  when 
recovery  takes  jdace. 

(1)  Congestion  is  oidy  a  late  sta>;e  of  active  hyperaemia.  The 
capillaries  are  so  distended  that  the  alveolar  walls  look  wider 
tlian  normal  and  some  Hiainons  exudate,  with  a  few  cast-off  cells, 
is  found  in  the  alveolar  spaces.  The  larger  vessels,  inchuhn^- 
the  arterioles,  are  also  distended.      Tiii.-  cnnditinn  })asses  intu 

(2)  l{ed  hepatisation,  so   termed   Kecause  the  semi-.solid   |un<'- 


Kl(i.    t'4  lASI.        I.IIHAK    I'NKlMciMV.      Ited    llcpiH  i-i|ll  ioM 


".  (Jri'iilly  (lUti'iidcil  capillaries, 

ii.  Alveolus  ilistriiili'd  uitli  tllniii,  kiuncylfs  and  eoiiic  rijiliioij  Ir- 

c.  Au'Kft'i^alion  of  lyiM|ili<K-.\t**s. 

tl  Aiit  ry  cut  in  lonuituilinal  section. 

e.  Knlar;4rd  eiidotlicliai   cell. 
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liiiH,    wlieii    cut    into,    a    teitiiiii     naked     eye    leseinlilanee    l<> 
liviT. 

Mieroseopieally,  the  cliief  additional  change  to  those  seen  in 
till'  first  stai;e,  is  tiie  <iieat  increase  in  the  amount  of  intra-alveolar 
tilirin,  containin<;  some  leucocytes,  some  red  cells,  and  Idood  |ii<>;- 
iiicut,  wliich  collectively  fill  u^i  tiie  alveoli  the  relative  iirojtortionH 
varying  considerahly  in  ditl'erent  alveoli.  Wiiere  intracaiiillary, 
iir  iutralyniphatic  clotting  has  occurred,  tihrin  may  he  ^:een  also 
in  these  ves.sels  (Fig.  04).  Sometimes  the  hands  of  fihrin  are 
(iiii'.inuous  hetween  alveoli  through  Cohn's  stigmata. 
if  exudation  continue 

(.'!)  (Irey  hei)atisation  results,  in  which  the  naked  e\e  colour 
is  due  }iartly  to  disappeaninc"'  of  the  red  cells  liy  the  emptying 
111'  the  capillaries  liy  pressure  of  the  exudate  ami  partly  to  the 
liime  numlier  of  leucocytes  now  occupying  the  aheojar  s])aces 
iuid  undergoing  fatty  change.  The  Hlirin  lu'twork  is  lieginning 
t(i  lireak  u]i  and  the  individual  threads  are  no  longer  ilistiuct. 
Mixed  with  the  leucocytes  is  a  considerahle  (juantity  of  casl-oH' 
alveolar  cells.  In  cases  which  recover,  gri'y  hej»atisation  prohahly 
dues  not  occur,  hut 

{4)  Uesolution  follows  straight  on  red  hepatisation.  Tlieexmlate 
snftens  and  is  alisorlied  or  expecto'ated.  Microscopically,  tlie 
tiiirinous  network  and  the  cells  are  seei'  to  he  completely  liroken 
ii|i,  so  that  the  alveolar  spaces  are  giadually  emptied,  ami  the 
lung  tissue  gradually  recovers  its  former  condition.  Ihit  recovery 
iiiiiv  also  he  accompanied  hy  connective  tissue  proliferation,  which 
tills  the  alveoli  and  sub.seiiuently  heconu's  lihrous,  causing  the 
•  oiidition  of  chronic  piu'umonia,  known  as  carniHcation,  fiom 
its  tlesh-like  api»earance. 

Broncho-pneumonia  is  characterised  macro.seopically  hy  its 
{i,U(-hy  distrihution  in  the  lung:  microseopically,  the  appearance 
is  protean  owing  to  tiie  great  variety  of  agents  capahle  if  ]>ro- 
iliii  iiig  lironcho-pneumoiiia. 

Commencing  in  a  lironchiole,  the  process  may  spread  eitiier 
ailing    the    lironchiole    into     the    alveoli,     or     liv    wav    of     the 
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I't'iilironeliial   tissiic.      Tin'  tiist    \iirifty   is   ilu-   cniiiniuii    type 
catiiirliiil   iiiifiiiiiiiiiiM,  tilt'  liitttT  is  ninic  ajd  to  t'ollow  otliur  ai  ii 
intVftii'iis  diseases  siicli  as  iiitliieii/a.  measles  ainl  sn  nn. 

The  (list  Ivjie  lieojiis  with  iiillaiiiniat inn  n|'  the  Imiiichial  iimco 
Jiieinhiane  ami  eastiim  nil'  nt'  its  cells,  which  may  then  Ull  up  i 
lumen.  It'  this  uccnr,  cnllaiise  uf  the  cuncsiioiiilinu  pnitiun  ; 
the  Innw-  t'nlldws.  luit  it  is  ilistemled  later  hy  the  shedding:  ai  ■ 
swelling'  nt'  tiie  aheolar  epithelium,  and  l>y  the  exudatinn  i 
leiicucytes  and  eiythincytes.  almnst  entirely  \vith<iut  the  t'niniatii  i 
ipf  tiiirin.  The  luliidar  distriliutiim  is  thus  well  mark('<l  (Kiu'.  •'•"i. 
In  the  ]ierihrniichial  type,  vitli  interalveolar  ccnitinuil . . 
nrdiiiary  pus  cells  ]ireduminale,  the  Klnod-vessels  are  distendc  i. 
and  tihriii  is  jiresent.sn  that  the  appeaiance  a]ii)rnxiiuates  tn  tli.ii 
111'  Inhar  ]ini'umiinia,  and  is  distinjiuishalile  only  1  y  reasuii  nt'  ii^ 
irrei-nlarity  nt'  distrihutinn. 

Sdmetimes  ^iant  cells  are  I'lPiiinl  in  the  exudate. 
Tubercle    of    the    lung    is    an    intiammatniy    prncess    of    tli" 
hrnnchd-imeumnnic    type,    liul    .set    up    in    sn   many    ways   as    [>< 
prn<luee  a  ixreat  di\ersity  of  appearance,  althnui;h  it  must  prnliahh 
cnmmeuces  in  each  case  in  a  lymphatic  Liland  nr  lymplmid  tissu. 
'{"uhercles,    uiant    cell>   ami    luliercle    hacilli    are    always    j)resenl 
altlinu;:h    they  may  lie  ipiite   lew   in    numliei',  and   reipiiie   mmii 
.search  tn  timl. 

Three  princijial  classes  may  he  ihVtint^iiislicd  :  acute,  semi-acut' 
and  chrnnic. 

in  the  acute  t'nrm.  tuliercles,  as  already  descrihcd.  appcui 
siniuit.iuenusly  at  many  I'mi  in  tlie  ahcnhu  walls  and.  in  i^rnwiuu. 
cause  a  ilcsi|uamatinn  nf'  epiijitdium  and  a  tilniiinus  de]insii. 
Isually  scNeral  t'n(i  fuse  tn  fnrm  the  distinct  macrnscnpic  cnn- 
ulnnieratiniis  t'nuud  in  an  acute  miliary  tulicrcle.  in  this  stai;i 
the  tuhendes  are  still  within  the  elastic  lilacs  ImiuiiiinL;  cnnlitiUnUN 
ahcnli,  altlmuuli  later  they  laeak  tliinu;^h  intn  the  ahcniar  space 
i.ife  usually  cnntinues  Icjul;  eunu;jli  fnr  ceutrai  deuencratinn  aii'l 
caseatinn  nf  many  nf  the  lulierclcs  tn  l;d<e  jil.ice.  iait  the  lulierclcs 
are  nccasimiallv  oi  nuifnrm  >\/.f  thr<iUiihMni   the  Iuul'-. 


l''li..    tl.">.       l!l;oN(  IMl'NKI  MiiMA.       (       7'i) 

".  IjtMlCUCV  tfh   ill    iuiIK'll   of   illUllctlioU  . 

'..  SHtillfii  and  paitlv  ilctiiclii'il  CdliiiMiiiii  ci'll  lavi  i  «i  limiic-liioU'. 

•■.  E\iiilate  into  alvtiili. 

il.  < 'iini|iai«ti\<lv  normal  uKciili. 

'.  K\iiilati'  aioiniil  voshi'I  ami  lironcliioli'. 

f.  i  'oniioteil  l»Ioo<l-\t-ssi'I. 


'.       r.Mhlati'  aioiniil  voshi'I  am 
/.       ( 'on^oteil  l»Ioo<l-\t-ssi'I. 
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I''i(;.  (;(!.     Laii(;k  mii.i.vky  ti  hkhci.k.     l.isn.    (  x7.">) 

'I.      Centre  of  an  aiea  consisting  of   several  aiveoli  fille.l   with   grey  caseous 
material  with  some  nuclear  nmterial  and  leucocytes. 

b.  rroliferation  of  endothelium  of  alveolus. 

c.  The  same  in  a  later  stage. 

(f.     The  same,  beginning  degeneration  of  which  (n)  is  the  ultimate  stage. 
'.      Ciieuiiifereiitial  iiii!:iiii[iiatIoii  in  the  ;u ighbourhood  of 
/,      l>lood-ves.sel. 
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In    tlie    seini-acutt'    form    tho    proci'ss   stinls    fium   lyiii]ihiiii| 
I  issue,    jieiit'ially    poriltroneliial,    ultlumjjli    sometiines    it    iK'jjiiis 


Kk;.  (;7.     LiNi;.     Anthkahisis.     (x»a)> 

'(.  Arteiiolo  with  |iignieiit  in  wall. 

"'.  Dixteiiileil  vciiulpH. 

h.  I'i^'meiit  ill  |)erivascular  lyiii|>liatieri. 

<•.  rigineiit  witliin  tlii'  alveoli,  airanjjeil  in  lolmlar  fashion. 

'',  IVrialviNilar  fihri'itu  ti--iie 

ctKloln'oiicliially.      It  extends  t'lirthor  aii'l   iikhv  slowly  than   tliif 
af.ute  foiiii :   there  is  t'usion  of  tubeiele.s  ovit  area.s  iiivolvin>i  iiiauv 
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iilvcoli,  alwavs  with  a  .siiniuiiHliii^'-  /niir  ut'  iiillaiiiiiiatiun.  I 
wuiiic  iiistanct's  this  /.um-  I'mnis  ,i  limiting:  iiH'iiiliniiii-,  its  cascnii 
cniiteiits  l.rcak  iluwii  and  arc  partly  aKsuilH-il,  Icaviiiu  tlu'  typic 
tulM'ionlniis  (a\ity  ciuitaiiiiiiu:  Wiity  niiiiiis  am'  many  tiilii'ivl 
li.K'illi.  Ill  this  case  thi'  t nl-ciclfs  vaiy  vciy  inmh  in  si/ 
thronj^'huiit  the  Iiiny  ( Ki;^.  (iti). 


r 


Fii..   lis.     Amiiii  \i  (isis 


f  '  ■ 


iK  i.im;.     (   •  4(iOi 


'(.      Aiti-iiiilfcoritaihinn  L'lot.  /..     Cai lion  .lc|M.>iti-.l  in  its  wall. 

'■.      Caiboii  ili'poiit  ill  «lu'il  alvfuliii  ci'll>. 

''■      AKi-oliii  Willi  r.     Cailioii  ill  lyiiipliatic  spaces. 

Tilt'  chinnic  t'dini  inol.alily  iv.-iiii>  iiom  a  iiiiiilcij  intVctiun  n 
tlic  suli-aciitc  tyjM',  ill  wiiirh  the  tiilnTciihnis  material  is  citlic 
ahsurlH'd  111- calciticil.  Th.'  inllaiiimat.iry  rcactiim  then  ciicls  in  , 
cnpioiis  fuiiiiatinn  n|  liliKiiis  tissiii',  which  usually  contains  siicj 
liig-mcnt  as  may  have  liccn  invsciii  Kctdrc  and  uttcii  includes  -. 
few  niatit  ecUs,  Inn  is  alninsi,  dcvi.id  nl'  hacilli. 
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Thu  coiiilitintis  kiiii\Mi  us  anthracosis  mihI  gilicosis  itn-  tine 
til  iiiiiiij^iiiiist'd  snlistiiiu't's  inliiilt'il  svitli  aiv  ami  "lc]i('sitt'il  in  the 
hwi'^t*.  Tlit'V  ilo  imt  iri'iKMiilly  rt'iiiaiii  (.'illu-i  at  tlit-ir  uii^nnal 
sii.'  or  witliiiiit  ellcct  nil  tlif  .siiiiiiiunliii;.'  tissues;  the  I'tt'ccl 
\,;iit's,  however,  with  tlie  physical  rather  than  the  chciuiial 
cliiiracteiistics   of   the   siilistaiices. 

It  woiilil  seem,  also,  thai  the  iiiitatioii  facilitates  hai-tciial 
iiilcctioii,  especially  that  of  tuheicle.  in  all  c.ises  the  cliief 
cliaii^e  is  a  filuosis.  which  generally  encloses  liie  iiiitanl. 

In  the  euily  stages  the  suhstaiice  may  he  foiincl  to  have  a  lolmlai 
iii>Mihi,lion.  or  ii  may  he  periv.isciilar  ami  even  enter  the  mnsciilar 
|;i\er:  later  on,  it  is  I'luiml  iiichnleil  in  the  layers  of  coiiiiecii\e 
ti— lie  to  the  formation  of   wliiili  it  has  leil  (  Kiys.  G7  ami  OS). 

The  usual  irritants  are  soot  ami  coal  dust,  stone  ami  metal 
(lust.  From  the  lymphatics  thi'  particles  may  Hml  their  way  into 
iiiiy  part  of  the  oijjaii. 


CHAl'TEH    X\' 
THK   MKAKT 


ILLUSTIIATIVF.    PHKPAHAT10XS. 

I.   Itidwii  atK'phv  ill  lii'iiit  niuscli.. 
•1.    Fatty  lU'ifi'iieiiitiKii  uf  licart  rniisclf. 
•'J.  Cliroiiio  iiiyiiraiditis. 
-I.   Acute  interstitial  niyc^caiditis. 
•'>.  .Suj)])iiiative  iiiyiH-arditis. 

TiiK  heart  is  liaMt'  to  i)atli()lf)j;ical  eliaii<-cs  as  the  i-esiili  Li.th  -l' 
iiiio  and  of  disease:   tlie  I'oriii  of  eliaiiue  is  often  iileiitieal. 

Brown  atrophy  is  (jf  fieiinent  oeenneiiee.  It  is  not  ically  ,i 
.siiniile  eliaiig-e.  It  is  fotiiul  in  (,1,1  ai-'e  ami  also  as  an  aceoniiiaiu- 
ineiit  to  many  wasting  diseases.  It  obtains  its  name  from  tli.- 
naked  eye  ai)].earanee  of  tlie  heart  miisele  and  this,  under  tl,,. 
micfoseoi.e,  is  seen  ].aitly  to  de]ieiid  on  the  d<>])(,sit  of  lnnwii 
lugment  aioimd  aii<I  alponl  the  iniclei  of  the  muscle  tiliii<, 
t'liclosing  the  nticleiis  in  a  sent  of  dniiMe  sngar  loaf  (Fig.  (ilM. 
In  most  instances  tlio  remaindef  of  the  tiliie  also  is  atlected.  m> 
shown  hy  the  partial  or  complete  loss  nf  striation,  the  tendencv 
to  fragmentation  and  l.y  the  individnal  fihres  lieiiig  thinner  than 
normal.  At  some  spots  and  in  some  vessels  there  are  indications 
of  chronic  intlammatiipu. 

Cloudy  swelling  occurs  chietly  in  acuti'  febrile  diseases,  either 
as  a  secondary  toxic  edecl  or  from  actual  inllammation  <pf  thr 
muscle  substance.  It  is  oiten  followed  by  fatty  degemnation. 
Macroscopically.  the  lieart  sulpsnince  is  alte!!>d  iti  cnloiir,  ■^emi- 
translucent,  soft  and  friable. 


THK   HKAlfT. 


^Iicii>s'j<i)iically,  in  a  t'lcsli  uiistaiiicil  sin'ciiin  ii,  the  fildvs  lunk 
,,|,,iiiiH'  iiinl  {.aaiiiilar.  witli  partial  nv  eciiui)let('  loss  of  stii.iiicii. 
Till'  iriaiitik's  are  sohilile  in  water  nr  dilute  acetie  aeiil.  llie 
ii.iiilition  nften  ocenrs  uiily  quite  locally  in  the  lihre.  In  stained 
siM'finiens  the  increase  of  connective  tissue  is  the  most  marked 
iVitture. 


'^.    ■,  'if! 


r^- .tr  , 


'A   '.  ' 
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Kli..    tl'.».       HKAHT   MISCLK.      l'.Kn\VN    AlllOrHV.      (  X  2."iOl 

((.      Niicle\is  of  imisclc  filno  Mmoimiloil  with  lnown  pignitnt. 

h.      KiytliKicjtrs  in  caiiillariis. 

r.      Small  lilouil-vossils  iiiiiKinnallv  t'ull  of  kucocytus. 

Fatty  infiltration  of  the  heart,  or  'fatty   heart,'"  imjilies 

iiicrelv  excessi\e  dejiosil  of  fat  exicnial  to  the  heart  muscle, 
which  mav  thus  lie  mechanically  atVected  when  the  fat  is  much 
in  exce.ss.  nr  intiltrates  fai-  helow  the  eiiicardium.  'I'he  fat 
i^loliules  are  lari:e.  jiacked  close  touctlicr  and  i|uite  outside  the 
liriut  muscle,  unless  .is  (as  often  is  the  case)  has  also  partly 
ilc'icneiated. 

Fatty  degeneration  nccuis  as  ihe  sequel  .if  many  fehrile 
.|;,j>,i^,.-,  ...7,  v:i-;nlet  fever  nv  sucli  lil(",."l  disca'^es  as  jicrnifiniis 
auaenua,  or  from  the  action  of  some  inorganic  jioisons.  <.//.  jh.^s- 
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pIiniii.K.  It  iiiav  jiiise  also  l.y  iiitlaiimialidii  .sinfadin^-  frnm  j,,  . 
fardiimi  m-  iMwlucaidiiini.  m  t'lom  nifcliaiiica'  iiiterfeiviice  wi  h 
the  vasotilar  siipiily  (atlu'ioina   (.f  the  cuiniiaiv  arteries).       Wh  n 


Km..    7".       IlKMIi.       K.MIV    liK..K\KliATIoN    l\    rH:M(  |(  .1  s   .s  N  .\  KM  lA.      I       :;|ll| 
'(.      .Aliix-lc  l'iliii'«  witli  laiKc  fat  .lifi|ili-t>      StiiMtioii  lii-t 
''.      MuM'li.  Hhif.-  witli  .-iriiill  tilt  ilii.plfts,      StiiatiiiM  lu^t. 
'•.        Sw.,llfli  lilU-lill-.  ,/.       I-;ntlllnc.Vt.>. 

vi.-ilile  Id  tlie  iiakiMi  cm.  ih,.  faity  cliaii;:.-  is  u>iiaii\-  iiiiliiatt'(l  1,\ 
\va\v  stiiatii'iis  aiian-cil  likr  a  liiid's  >iii|M's. 

.Mir|nM-u],i,-ally,  lill'i.'l'  a    \<<\\    liMWcl.  ill    a    S]ir<iliirll    slailifij    will 

iisiiiie  aciil,  liii>  ariaii-i'infiil,  iiiijicaliii-  a  paiiial  ili'iimiTalidii  in 
eacii  ailfcieij  tiiai'.  Imtmhio  very  niai  k.'d.  I'mlcr  a  hi-h  ]m,\\,.| 
it  is  seen  thai  sninc  increase  nt'  (i.iiiiectivc  ii^mic  has  taken   jijai, 
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aini  fat  u'lolmlfs  nf  vaiinus  si/t-«,  from  incn>  hlack  ihist  jHiiiits  to 
(rl(,iiulcs  (ifCMipyiiig  the  wliolc  dianu  tcr  of  tho  tilnt',  may  Im- 
nlisiHved  within  tlic  filnes.  Their  stviation  is  obscurpd  ami  may 
lie  I'litirelv  lost  (Fiy.  70). 


Kli..    71.      llKAUI.      InTKUsi  ,ll.\l.   MV()(  All|ini>       (  <  100) 

.Vii'ii  iif  ili'^'i'iicrate  muscli'  filins,  scv-'ipl  witliimt  imcli'i  :  mucli  infiltration, 

.\iea  (if  fiiiily  noiinal  films  :  imich  'i»  infiltratidii. 

I,  •  -(icyti^".  I\  injiln'C)  ti's  ami  |ilasiii.    .  ills  in  intprniuscnlar  ^|vaces. 


Acute  myocarditis  nccuis  ocii  rally  as  a  scfipndarv  condition 
]>\  spicad  from  ihc  ]i('iii'aidium.  'I'lu'  heart  musi-lo  looks  rod, 
iiiav  lit'  s]ic(kk-d  wilh  yellow  patih's  and  is  friaMe. 

I'nder  tlie  micristojie.  some  tilnes  are  seen  to  he  swollen  and 
ii].,ii[iie.  some  are  (|nite  disinte<irateil.  while  others  look  normal. 
Ill  the  interstices  there  is  eonsiderahle  exntlation  of  lencoeytes, 
tiiuether  witli  jnolircration  of  eonne(ti\('  liss\ie  ( l-'iir.  7  I). 
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Chronic  myocarditis  is  freiHR'nlly  fuuml  as  an  aecuniiiaiiiiiic  t 
"I'  Lceneral  diseases  with  high  liloocl  pressure.     Tlierc  is  a  chmi  c 
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I'll:.    72.       HKART.      CIIIIONK     (KlIllKllli)    MYOCAKDITIS    (l,<iNMH  IlIN Al,    ANIi 
IKANSVKHSK   >KIT1<1N).       (   ■  KKJ) 

".     Zone   of   tiliri's.    cut   tiansvciscly.    hiliI    iiuicli    iiitirxfiiin;;   filircnis    tissue. 
a  points  to  ct-ll  witli  t'lilargcil  nucleus. 

b.  Zone  of  tiliris.  also  witli  niucli  lilituus  tissue,  cut  lon^itU'iinall\ . 

c.  Zone  as  h,  wit-li  inucli  less  tituous  change. 

iiitlaimiiatnry    cliaiiiic.    cliaincleriseil    at    first     hy    an    imjiease   nf 
filiiij\is  tissue  ami  later  liv  atnqihy  nf  tla;  iiiiixle  Mines. 
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Microscopically,  in  the  early  slic^cs  tiune  is  ,)eiivasciilar  iiitil- 
tiatioii  with  iiKiuniiiiclcav  cells  ami  the  sinaller  vessels  are  dilateil. 
S..iiie  of  them  have  tliickeiie(l  walls.  The  imiscle  tihres  an^ 
follected  ill  islets  separated  l>y  tihrMiis  tissue.  They  may  not  I'e 
,,l,viousl>  altered,  or  they  may  he  atrophic,  or  fatty,  es]iecially 
ill  areas  containim^  many  yonnji  tihrous  ti.ssiie  cells  with  Ion;,' 
si>indle-sha]>eil  nuclei  ( Fi;j:.  7-). 

In  sypiiilitic  myocarditis,  a  clnonic  interstitial  intiammation 
ill  ilie  perivascidar  and  perimuscnlar  connective  tissue,  witli 
iltwtruction  of  muscle  tihres,  is  more  common. 


t'lIAlTKll   XVI 
THE   miAUT—(Vu„tin>ud).     THE   BE()(JI)-VE.SSEE.S 

IL  L  US  TliA  ri  I  -E  I'll  EPA  ilA  TIOXS. 

1.  Acute  endiK'iirditis. 

i'.  Chronic  eiiilcicHiditis. 

:{.  <'liii>iiic  ciitlo-,  luvd-  and  j)Ciiciiiilitis. 

4.  Sypliilitic  endarteritis  in  a  cerebral  icssei  (earlv  .sta>,'e). 

•").  Svpliilitic  endarteritis  (arteritis  obliterans). 

<i.  Atlieidina  of  a  cereliral  vessel. 

7.  Kidney  to  sliow  arterio-sderosis  of  its  vessels. 

Endocarditis  may  he  found  in  fspeciniens  as  an  acute,  oi 
as  H  clironie  inocesss,  but  the  latter  is  probably  always  a  lain 
stage  of  a  non-fatal  acute  attack.  Its  origin  is  in  all  case- 
infective,  the  varialile  result  ilepenu..ig  on  the  varying  virulen(c 
of  the  micro-organ  isms.  In  the  chnmic  form  it  is  iiot  always 
possible  to  demonstrate  bacterial  presence. 

Tlie  ordinary  manifestation  is  a  "vegetation"  of  warty  appear- 
ance on  the  congruent  edges  of  the  mitral  or  aortic  valves:  ainl 
very  rarely  on  the  tricuspid  valve.  The  intiannnation  may 
appear,  also,  on  any  part  of  the  auricidar  or  ventricular  emld- 
cardium  as  an  irregular,  rough,  red  deposit.  The  size  of  the 
vegetation,  or  the  amount  or  the  tleposit,  is  more  or  less 
proportionate  to  the  duration  of  the  acute  stage  ol'  the  disease: 
in  the  chronic  stage  it  tends  to  shrink.  Mieroscupically,  t!;!- 
process  may  be  divided  into  two  parts:  that  in  the  endocaidium 
and  that  outsiile  it. 
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I.VK.     Kniiikaiuhtis.     (  ■  2">) 


Kii^  73      Vkuktation  on  mithai.  va 

a.  I'llooil  clot,  mostly  erythrocytes. 

'/.  (."oUection  of  leucocytes  nest  enclocanliii 

r.  I'roliferateil  enclocardinl  colls. 

il.  Knilocflrdiiiin. 

I.  I'rolife:  iteil  fibrous  tissue  cells. 
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Klc.    74.       KM"M  AH1>1TIS.       Vk<;KTATH)X   i1N    MITUAL   VAl.VE.      (X-.'OO) 

■I.  I'.looil  clot,  mostly  erythrocytes. 

h.  <  ■yltcction  of  IcucucytL-s  r.exl  eiploesrtlium. 

>■.  I'roliferated  eiulocanlial  cells. 

il.  V:ii(locardiuiM. 

>.  I'roliferateil  fibrous  tissue  cells. 
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In  the  acute  stajie  tlip  pinjcctioiis  (ve^,  tatiniis)  ait;  simill  ,,  | 
of  siilierical  nr  iiiullteiry  .slia]M'  and  eniisisl  maiiilv  of  til  n 
eiuln'aeiiiix  a  h;iiiall  iiiiiiilier  of  leucocytes  and  disiuteijratin;^  ;  1 
cells.  The  whole  mass  is  adheii'iit  to  the  eiidocaidiiiiii  and  t 
this  pait  the  endocanlinni  is  swollen  and  \>\  ijectin;^  hy  reason  << 
the  jpfolifeiation  of  the  suhendothelial  connectiNe  tissue  a  ;, 
( Kij:s.  7.">  anil  74).  With  siiitahle  stains  inicro-oiLiainsni^  '  n 
jfenerally  he  demonstrated  on  the  emjoihelial  surface.  If  i  r 
iiiHainniation  oeeurs  near  heart  muscle  then'  is  usually  sni  .(• 
accom]lanyin;4  myocarditis. 

When  the  condition  passes  into  the  chronic  sta^e.  tlie  \e^etati'  ;,^ 
heeome  lar;_'er  and  more  irieiinlar.  They  hecome  oi;^aniscd  ai  ! 
adherent  to  the  heart  \alve  or  wall,  hut  remain  tor  a  time  trial  !•■ 
enouij:h  for  the  detachment  of  fragments  to  occur.  The  connect  i-c 
tissue  of  the  valve  and  of  the  ve<ietalion  lieconie  juactically  cn- 
linnous.  Suhsei[uentiy  lime  salts  may  he  ileposited  under  t!,i' 
endothelium,  or  the  newly  formed  tiinoiis  tissue  may  undei.:  . 
atheromatous  channes.  Microsco[iically,  it  will  he  .seen  tli.ii 
Kimjlilasts  have  taken  the  ])lace  of  the  lencocytic  iidiltrati-n 
wiiich  lay  Itetweei;  strata  of  ircnuine  Mhrous  tissue  (Fi^^.  7-" ». 

Blood-vessels. —  I)iseas(»  in  the  arteries  heoins  in  most  cases  in 
the  inner  coat,  hut  in  some  cases  it  is  said  that  the  middle  e..,ii 
is  first  afl'ected. 

As  elsewhere,  intiammalioii  in  arteries  may  lie  acute  or  chroni' 
the  latter  form  occnrrinif  without  cliincal  or  I'atholooical  evidence 
of  previous  acute  iiiHauimation. 

Since  ditVereiit  arteries  vary  somewhat  in  structure,  the 
microscopical  a]i]>earan<'es  resultiiiLT  from  the  same  jirocos 
diller.  Acute  intlammation,  arteritis,  is  uncommon  ami  occurs 
most  often  near  the  commencement  of  the  aoita.  either  as  an 
extended  endocarditis  or  as  a  juimary  acute  infection.  'i'lic 
affected  jiortion  lias  characteristic  raised  j^tdatino-.is  yellow  it 
pink  patches,  well  defined  from  the  uiian'ccled  sin  loundini;:^ 
ami  there  is  usually  some  conespondino-  external  intlammation 
(peri.irteiitis). 
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KOMI'    KNIMMAIlliniS,    MYorAHIHTIS   AND 
CAHUniS.     (x;i()) 
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cAHunis.    (x;i()) 

rt.     Tliickenetl  pi'iicanliuin  with  dilattil  vtuseU. 

//.  h'  ai..i  b".     Hfiitt  muscle  sliowing  iiifiltr.ition  and  some  filiioiis  elmiige 

c.      Iloiuiilarv  Ipctween  muscle  and  end<)c:irdi\im,  which  »t 

(■'      IS  thickened  and  less  cellular. 
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Microst'opioally,  all  the  layers  niv  srcii  to  U'  infiltrated  wi  li 
k>uc<»eyte8,  i'ausiii<,'  Kepaiation  nf  the  various  strata:  ami  tlit  c 
may  lie  soiiie  necrotic  clian<;cs.  The  intima  is  cliidly  atl'cctiHl  ai  1 
if  recovery  takes  place  it  under^'oes  a  tiliroid  c}ian;.'e  wlii  'i 
narrows  the  lunien  of  the  vessel. 

In  arteriosclerosis,  or  atheroma,  also  termeil  chronic  emia  ■ 
teritis,  the  naked  eye  njipearance  varies  very  niiieh  according;  .1 
tlie  aj;e  of  the  lesion.  All  j,'radations  anil  varieties  may  t  r 
found,  from  shV'htly  rai.sed  yellow  jiatches  with  re^ndar  edj:<  > 
to  depressed  <;reyish  hard  areas  with  a  coast  line  liorder.  Tiic 
chanjies  seen  ii.icrosx'opically  are  jiractically  limited  to  the 
intima.  They  are  lionnded  e.\ternally  hy  the  internal  elasii" 
lamina  where  it  is  present  and  internally  hy  the  endotheliiiin. 
The  distance  between  the.se  two  layers  may,  hy  the  jiroliferatiiii 
of  the  intima,  he  increa.sed  even  hy  as  much  as  the  diameter 
of  the  ves.sel.  The  new  material  dejiosited  eonsiots  of  fre^li 
connective  ti.ssue  in  varyinj,'  sta<,'es  of  de^'eneration  and  i-- 
•ienerally  arran^'ed  in  strata  accordiii':  to  a^'e,  hut  the  vaiious 
.stage.s  are  also  foimd  intermin<fled. 

The  first  chanj^e  consists  of  an  increase  in  the  fihrou!-'  tissm- 
cells  heneath  the  intima,  accompanied  liv  some  small  cell  infiltr;i- 
tion,  which  <;radually  spreads  for  a  short  distance  around  the 
circumference  of  the  ves.sel  ami  increases  in  thickness  (Fi<:.  7*<). 
On  account  of  this  (/iie  sided  affection  of  the  vessel  wall,  the 
condition  is  sometimes  termed  endarteritis  tlefonnans.  Latii 
on,  spaces  form  between  this  new  laminated  tissue  whii  h 
are  larger  towards  the  outer  layers  and  are  fille<l  with  either  fatt\ 
or  calcareous  material ;  the  latter  is  often  in  the  foini  of  sjiikv 
crystals,  staining  in  jtart  with  .Scarlet  IJ  and  thus  revealing  its 
fatty  nature  (Figs,  77  and  7S). 

In  some  cases  of  old  standing  the  changes  seem  nioiv 
pronounced  in  the  media  and  are  similar  to  those  alreadv 
described,  exce]>t  thai  they  take  place  outside  the  internal 
elastic  lamina  ami  are  accompanied  by  some  ))eriarteritis 
(Fig.   79). 
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Kiii.  7ii.        Ckukhhvi.   Vk-^sk.!.   krom   CmMl'AN/.K.r    slinwiiiu'  early    syphilitic 
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it.  Hlonrt. 

/).  Mu  li  thickcneil  iimicii  intiiiia. 

.-.  Klailic  himiriii.  ihinnoil  ami  r(lraiKlitcnp<l  wliprf   iinilor  \i. 

il.  MiHCUlar  coal. 
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Klc;.  7S.  I'lirtidii  Of   Fitf.  77. 

Lettering  as  liefnii'. 
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Tlie   iutenial   elastic  lamina  is  atlected  very  early.      It  may 
either    he    straightened    out    or    the     til.res    may    l)e    split    up 


Klii.    7".t.      AHTKUY.      ClIKOXIC   AKTKHITIW.      (x.'lOl 

.(.  Tliickeiiecl  ami  Hbious  iiitinia. 

//.  Haemori'liage  lietweeti  intiina  ami  media. 

.•.  Necrotic,  partly  fatty,  imrtlv  calcificl  matninl,  hclow  the  iiitima. 

./.  Intiltiatioii  of  lyinpliocytes  ami  plasma  cells  in  media. 

e.  Vasa  vasonim. 


(Fiji.  79*)  iiiiil  i>l^"»  I'etlueeil  in  iuiiiil«-r,  llieir  jilaee  Wiu{>  taken 
l.y  ordinary  connective  tissue. 
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l-'li.     7!t*.      AllTKHY.      'rilltO>IHI)Sls  (KKIKNTI.      {Vi*>  ■  ) 

II.  Clot,  imitly  sliiuiikeii.  tlie  clefts  tilled  with  iTvtlirocy tes. 

6.  Fibroblasts'. 

r.  Iiiteitml  elastic  lamina  split  tip  at         <■'      into  several  layers 

</.  Meilia.  I.      Ailventitia. 

Ill  another  foiin,  t'lulaitcritis  dliliti'iaiis,  wliit-li  i.s  the  usimI 
type  in  syphilis  ami  cliiiinic  inteistitial  iirplnitis,  tlieic  is  tin- 
atlilitidiial  factor  "l'  tMiddtiiclial  luulit't'iatioii. 

In  eDiistMjut'iict'  till'  hiiiifii  uf  the  vessel  is  iiariuwcd  ami  m.iv 
ultimately  he  nhljtciati'il. 


CIIArTKII   XVII 
Till-:  ai-imi:ntai;v  system 


ILLLSTUATIVK  I'JU-Jl'Ah'A  JUiXs. 

1.   Kpitlieliuiiiii  ipf  the  tdlij^ue. 

±  Stoiiiiu-h  slinwiiig  siiliai-utf  ijastiitis. 

:{.  Sloi    R-li  isliii\viii<,'  cliriiiiic  fiastritis. 

4.  Stmiiai-li  slir)wiii^'  ulc-iatinii. 

:..  Stoina.h  sliowin^r  lilimsis  and  liyiH-itinpliy  (Ifallii-r  l.ottli')- 

t).  ('aii-iiiiiina  of  the  stcmiaili. 

'I'llK  tongue  is  sul>jeet  tn  iiitliUiiuiiition  (glossitis)  ami  is  imt  iiitic- 
.[uciitly  tlic  site  of  new  -;in\vtli.  The  processes  are  relali-.l  to 
.,i)e  aiinther.  iiiasiimcli  as  syphilitie  -glossitis,  or  the  ulceration 
resultin«i'  from  a  shrnp  edixe  of  a  tonth,  often  precedes  epithelioma. 

In  glossitis  the  lower  layers  of  the  epithelium  are  increasetl 
in  thickness,  as  well  as  the  stratum  nf  .lea<l  s\iperticial  cells 
(leukojilakia).  I'.eneath  the  epithelium  is  a  cumlition  of  chn.nic 
intlanmiation,  fn-m  which  snme  of  the  cells  may  invade  the 
rpithelium,  hreakin-;  throu;.ih  the  l-asal  layer  and  causing  a  hreaih 
ill  its  continuity  (Fig.  lit>). 

Epithelioma  of  the  tongue  reseml.les  in  ils  general  feuHues 
.■pithelioma  occurring  elsewhere,  hut  is  speiially  characterised 
iiv  the  rapid  invasion  of  the  muscular  i>lancs  (Fig.  8(1). 

The  pharynx  is  often  the  seat  of  ciironic  intlanimatio:i  end 
sometimes  of  new  g'owtli. 

The  oesophagus  is  not  infre(|m;nlly  the  seal  of  e,io.hclionia, 
which  is  of  the  squamous  cell  type. 

.\cule  intlammalion  of  tiie  stomach.  acUte  gastritis,  ocoirs  as 
the  result  of  liacterial  infection  and  the  action  of  poisons.  The 
cliani:es  are  similar   to  tliose  seen   in   other  acute   intlainmatory 
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conditions  of  nmcoiis  meinbnvnes,  but  they  are  rarely  denionstrali 
on  account  of  rapid  post-mortem  chan<,'es.      ("onsei|uently,  loss  . 


Kii..  80.     'I'liNi.!  K.     Kfitukmom  \.     (  <.'!."il 
".      Kdgv  of  iioiiiial  I'liitliclintn. 

'•.       Kpitll^liomaton>'  cells,  which  at  I.       are  iinclciinininsi  tlip  imiinal  ipithiliiin: 

'•.      Iiiriamniatorv  riictimi  at  edge  of  growth.    </.      I.eiic(>c\  tic  reactimi  in  nnisclf  tis»iie 

ciiit'icliiiiii  ami  evidence  of  liypor.-^ecietion  nf  mucus  arc  tlie  cliiet' 
features  actually  nliserved,  toifi'tlier  uitli  iiili!lr,iti(iu  into  tin' 
nuiscular  lavers. 


Till-:   ALIMKNTAUY    SYSTKM.  HI 

Subacute  (granular)  gastritis  is  seen  t'siH-ciiiUy  as  a  result  of 
alK.holisni.  Its  .listin<;iiisliiii<:  histolo-iieal  t'catuiv  is  the  iiicrt'ase.l 
(listaiue  iM'tween  iiulividual  ^Maiids,  the  si.ace  l.eiii<,'  ..ccui.ie.l  l.y 
;,  iniuiil  <-ell  intiltratiuii.  wliiili  raises  the  iimeons  iiieiiil.rane  into 
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Ki(,.  SI,     siiiMAcii.     Si  iiA<i  Ti:  iMiAM  i.AU  li.wnin  IS.     (  •  lOm 

II.  Mucous  gland  >  iihrgcd. 

/..  Iiiti  rglaiiiliiliir  iiitiltratimi  of  iiiutroiiliile  lincocytts  wwA  pla.-ina  cills 

f.  Submucosal  iiitilti.itiou. 

f/.  Suliniucosii.  '.      lilooil-vessil. 


f/.      Suliniucosii.  '.      iilooil-vessil. 

Idlds  and  is  aii-iiuipaiiicd  liv  cuniu'ctive  tissue  jirolifeiatinii.  Tli'» 
Lilaiididar  siilisiaiice  ]iiniier  alsci  shows  si;_nis  tit"  irritation:  mitotic 
liuures  are  more  iiiiiiierous  ''laii  normal  and  the  remaiiiin;^'  ^dands 
:!->K!nii!'  a  more  mucous  tA;--  with  tlie  formation  of  many  ;iohl''t, 
cells  (Fig.  81).  Kina.l.  ,  atrophy  of  the  mucous  memhrane  and 
•nl  hy  conir>etive  tissue  ensue. 
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Chronic  gastritis  exhiliits  similiir  fcatmefs,  Imt  atrophy  of  ti  • 
iiiucoiiH  <:;laii(ls  takes  the  plaee  of  eiilai<,'eiiieiit.  The  distaii'  • 
lietvveeii  tlie  glands  is  inoieased  ami  the  space  is  occupied  hy  m  \ 
connective  tissue  or  jilasuia  cells  and  lyniplioeyt«'s  (Fig.  82). 


.«-.- ....•.•..•i.-...v^..  ..-  :•-!•*'•  •-:.;.;:^r.-:.".:v,. •:?!.•-'•  -"i^  Tv/fV-  - 
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'(.     Atropine  ^laiiil.     All  tlie  glaml  tissue  is  rediiceil  in  aniimiit. 

'/.      Kxinlate  (if  lMn|ilj<>c\  tes  ami  iiioii(iiiiirlt'»r  cells. 

'■.      SutiniiicoHii.  il.      liloul-vcssi'l. 

The  e.xtent  of  tissue  invulveil  in  gastric  ulcer  and  conseiiuentiv 
tlie  ajipeaiance  of  the  ulcer  depend  largely  niton  the  ihiration  "i 
the  process.  The  causation  is  unknown,  hut  tlnmiihosis  of  a  snmll 
vessel  elsewhere  ]iroduces  a  similar  residt.  A  circular  area  <'i 
mucous  memliiane  uecioses,  the  edLje  siiadinu'  oil'  ■rraduallv  into 
normal  cells  and  gi\ing  an  impression  as  if  tlie  mucous  memlnane 
had  lieen  shavei]  olV  rather  stee](ly.  The  underlying  sulpmuco>;i 
is  the  .seat  of  a  clnonic  intlammation,  witii  destruction  of  its  tissue 
over  a  rather  smallei'  area:  llie  loss  of  siihstan'c  (liminishiii:; 
through  tile  coats,  outwards,  to  a  conical  a]>e.\  (Fig.  .S."!). 

I'ltimately,  tiie  ulc(>r  eitlier  perforates,  nv  more  often  iieals,  sn 
tliat  only  an  inconspicuous  external  scar  remains.  iiie  sioma(  ii 
wall  is  tiiinner  and  moie  tilirous  tiian  normal  at  tiiis  part,  liui 
is  covered  witii  apparently  normal  mucous  memlirane. 
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Fiii.  S.".     I'uEii.    :-5io.M.\Lii.    (x2«) 
'I    Fairly  healthv  glands.  b.    Debris  of  necrotic  tissue. 

r.    Siibmucosa  partly  infiltrated  and  necrotic.        </.    Throinlmsed  veins  on  floor  of  ulcer. 
(.    (Ilands  partly  necrotic.  /.    Submucosa. 

>/  <iii(l  A.    Longitudinal  and  ciicular  muscle  fibres. 
IJ.H.  H 
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Oongestion,  fmind  in  clinniic  heart  disease,  gives  a  red  col  m 
to  the  mucous  membrane,  with  the  appearances  of  congestion  ■■  id 
catarrhal  proliferation  of  cells  as  seen  elsewhere. 


Fig.  Hi.    C'ANCKH.     Stomach.     (  ^  10<») 

II.  Secretion  and  flattened  MipeiKcial  cells. 

';.  Solid  strand  of  cancer  cells 

i;  Debris  in  lumen  ui  n  IidIIdw  cylinder  of  cancer  cells. 

il.  Normal  pyloric  gliinds. 

e.  Periglaniluliir  inHIUati>>n 

Cancer  of  the  stomach  ai)pear.s  often  u)  arise  on  an  oid  ulici. 
but  its  occurrence  is  not  limited  to  tli'  ulcer  .area  and  it  may  In' 
found  at  either  end  of  the  stomach,  although  generally  at  tli<' 
pylorus.  When  arising  at  tlie  cardiac  end  the  growth  i.s  nii'iv 
luxuriant,  cauliHowcr-like  and  freidy  ulcerating  :  at  the  pyloric  I'lul 
it  is  circumscribed,  Hbrous,  without  or  with  only  limited  ulceratniii. 
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Ki(i.  1<).    Stomach,  i.kaihkk  hoiti.k.    (  xl.-ian.i   x  400i 

A.     ((.      (ilaniliihir  l«jer  exteiiiling  luwir  ti> 

'>,      in  tlic  siibimicosa,  wliicli  is  miicli  infiltratid. 

'■.      Tliickeiied  subinucosa. 

>/  mill  e.     Muscular  layers,  aUo  tliickeiicil. 

/.      Siiliperitoiieal  layer  iiifiltiatiil. 

//.       PtM  itonenin. 

li      It.     Fihrims  tissue  of  siihmucosa. 

'».      Larue  glaiiil  like  cells  in  sulinuietisa 
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Of    coil   -p    these    typical    uitfereiices    are    not    iiiways    pi»9t   r 
They    mv    i\w    (.hielly    to    variation    in    th*-    rr  itivo    amon  i 
of     •flluliir    iiml    Hhrons    new    ^'rowtli    ( Fi^.    84).       Olliervvi  , 
lh«    uppeuKiiices    an-    thoso    already    tleHorilM'd    under   coin!  ,:  ir 
and  c.'lh.id  itrcinonia.     The   undermininfr  of  the  nui'ous  ns     !- 
brmie    <\  the    luw  jimwth  i-  small,  since  it  lenda  to      read       i 
det'truy  nioie  rapidb   alorij;  the  fr»«  surface  than  elsewhere, 
extensive  secondary  dc])08its  nuiy  oc  ur  in  i    e  \s  dls  .i.il  ilai 
witli  I'll!  a  small  inimaiy  ulcerated  ., sea. 

("(.ml.  -ifu  hypritiupliy  and  fihrosi-  of  the  stonuu-li  ocnur-  n 
ill',  iioi  un( 'immon  i  onditinn  of  "leather  bottle"  stoniaci!,  'lit'li  is 
fharactfri~t'd  by  haxin^a  s;nali  cavity  hin  very  ti.ick  and  ini; 
walls.  .Microscopicall  > ,  the  eell>  of  the  mr  "Us  memlmine  appt  ;ii 
to  e.xlr.nl  deep  ddwii  into  the  .Ijunicosa  vtiioh  s  thicker  th:iii 
u>Mal  ,.ad  ioiitaii'.s  an  excess  oi  IT'  as  ti.>i4ii<v  rhega-iric  cciU 
in  the  sulminco-a  are  mostly  cnhi<  >  in  sha  ■.  In  addili  th 
nuiscMlar  coats  are  hypertiophii-  ami  <  ii-.e(iuejili}  tin  -s'la-ii 
(Fi'j.  85).  I!v  some  tlie  C(jmtUi..u  is  Ik  .1  to  Ix  a  drHnse 
caninomatosis  of  tli»'  stomach. 


CHAPTER   XVIII 
ItlK   A  .IMKNl'ARY   SYS'I    M—a-nut,  THK  INI     ^IINEH 

ii.nsTii.xrirt:  i    ^:p.  'UTi 

i  I'lcer  i-r  intestinf  ' 

•J.  I'lihercul'iun  nil    r  ■  iie. 

:J.  Appendix   in  ii]> 

4.  J>vwllt<-i       Mill  •   la  ii  lie. 


Atrophy  of  the  Intestir  =  i 
Jlii      scopically   the   \v  ill 
iiauiilly   (listeiuled  wi       !j;a>. 
iiiaii-        found  marl     ii     it^fii 
118SU.       >u  reihuM'il. 

Laruaceous  disease 
picscnl    'Isewlit'i'e.      It 
il  llius  marks  dut,  al' 
(lemideil  of  inucn   -^  iiu-i 


PS'    ciall  -    11  iiiurantic  infants. 

I,   li     isparent    and  anaemic   and 

ilicroscopieally,  the  mneons  mem- 

iind  the  lymphoid  and  nniscular 


-m 


:i('s  occurs  in  tlie  intestine  when 
'm'  capillaries  of  tiie  villi,  whi:;h 
silli  themselves  become  brittle, 
>r  even  broKen  across. 
The  small  inte-iiue  is  very  subject  to  intianiMation  (enteritis), 
which  shows  the  usual  nakeil  eye  characteristics  and,  miero- 
scojiically,  loss  of  e].>itlieliu:n,  together  witli  exiienic  vascnhir 
(■()n<,'estion.  The  ■  lis  around  tl'.e  intlamed  area  liecome  goblet- 
.-■•liaped  anil  distendei'  vith  nmcus.  Thi  lymphoid  nodules 
V.  r-.irallv  share  in  the  iiirtammatorv  iirocess  :  thev  aie  swollen 
and  proliferate  rapidly,  or,  at  a  later  stage,  show  central  necrosis, 
which,   after    healing,    remains    evident    as    a    l)lack    pigmented 

Sjiot. 
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If  the  iiitlaniiuation  become  chronic,  the  proliferation  of  tl  > 
interglandular  connective  tissue  and  the  leucocytic  intiltratii  i 
cause  deformation  and  atrophy  of  the  jilanihilar  tissue. 

Very  intense  intlanmiation,  such  as  that  caused  Ity  metall  ■ 
poisons,  may  lead  to  the  tormation  of  a  Hhrinous  membrane  ov.  r 
the  inner  surface  of  the  intestine,  but  this  is  unusual. 

Two  specific  inHaramations— tyi>hoid  and  tubercle — are  ik  t 
uncommon  in  the  si  lall  intestine.  They  present  very  diHerei  t 
apjtearances.  Hoth  occur  by  ])reference  in  the  Peyer's  patche.-  ; 
the  former  proceeds  alonj,'  the  long  axis  and  the  latter  arouml 
the  circumference  of  the  bowel. 

Typhoid  inflammation  liegins  with  swollin<,'  of  the  lymphoiil 
tissue,  especially  of  the  Peyer's  patches,  wiiich  aie  raised  and  look 
somethin},'  like  a  relief  majt,  the  mucous  mendnane  over  the  jiatcli 
lieing  tin-own  into  wavy  folds.  Microscopically,  in  the  earh 
staf;e  there  is  de^jeneration  of  the  .si-cretiii;,'  epithelium  with  jun 
liferation  of  endothelial  cells,  especially  in  the  germinal  centrc^. 
and  infiltration  with  mononuclear  cells.  These  changes,  to<rethci 
with  the  congestion,  liring  alniut  the  swelling  of  the  patch  au'i 
affect  even  tlie  lowest  layers  of  the  suhmucosa  (Fig.  86).  The 
swelling  is  followed  by  sloughing  of  either  a  jmrtion  or  the  whuir 
surface  (if  the  Peyer's  patch  or  solitary  gland.  In  the  latter  case 
tlie  long  axis  of  the  ulcer  will  be  parallel  to  tiiat  of  the  bowel. 
The  floor,  formed  by  granulation  tissue  and  by  tlie  circtdar  mils 
cular  coat,  is  smootli  :  the  edges  are  undermined  and  ragged. 
Sometimes  the  inner  naiscular  coat  al.so  is  involved  and  then  tlir 
outer  layer  will  form  part  of  the  overhanging  margin.  Tin- 
peritoneum  usually  shows  only  microsiiopical  atl'ectiou. 

In  a  section  through  the  ulcer  it  will  l)e  noteil  that  the  mucous 
membrane  over  the  Peyer's  patch,  especially  at  the  edge,  i^^ 
infiltrated  with  small  cells  and  tlie  infiltration  extends  into  the 
tissues  around.  On  the  floor  of  the  ulcer  is  an  upper  layer  ol 
non-staining  debris  covering  a  swollen  and  infiltrated  nniscular 
coat.  The  depth  of  the  ulcer  will  determine  the  (occurrence  or 
otherwise  of  jierforation.      In   the   lymjdioid   tissue,  the   specific 


THE  ALIMENTARY  SYSTEM.    THE  INTESTINES.     119 

Iwrilli,  singly  or  in  groups,  may  Ije  found.     Very  little  scarring 
01  contraction  occurs  after  healin<;. 


KUi.    S(i.      TVI'HOIIl.      INTKSTINK  (SMAl.l.).      (  X  15) 

fi.  MiicoKi.     Some  gliiiul  c-Un  still  left. 

b.  Su|«ifieial  .•pitlieliuni  .U-Kriioratea  :  swollri.  »uUmuc(«a  lii'low. 

f.  Infiltrated  lyin|'lioiil  tiHsiic 

(I.  DebriK  on  surface. 

I,  Muscular  layers. 

f.  IVritoiicuin. 

Tuberculous  ulcers  occur  on  tlie  .same  sitt's  as  tvi>lioi(l  ulct-is, 
l,ul  are  not  limite.l  to  tlieni.  A  tuberculous  ulcer  incsents  a 
more    wavy,   swollen   niaigin,   extending   circularly    aroun.i    tlie 
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bowel,  and,  as  generally  seen,  is  the  resrlt  of  the  fusion  of  sever! , 
small  ulcers.  These  form  yellowish,  blood-stained  patches,  wit  . 
nodules  in  their  floors,  which  are  best  seen  and  recognised  a. 


Fig.  87.    TfB       i,k.     I.ntkstink  (smai.i.).     (  x;v,) 

•I.      Caxeatioii  in  centre  of  tuliercle  witli  giant  cells. 

i.      Lvm|iliocvte.s  and  cmlothelial  cells 

'■•      t'onj^isteil  blood  ves.-iel». 

'/.      Surface  i'|iitlieliuni,  partly  hxt. 

'and/.     Miiwidar  layers. 

,'/.      Peritoneal  covering,  slightly  tliick.-ned. 

tubeicle.s  from  the  peritoneal  .'<i(ie.  Tlie  peritoneum  lias  jrgner- 
ally  lost  its  smooth  surfaci'  an.l  i.s  inflamed.  The  lymplmtics 
in  the  neigh l)Ou I  hood  stand  out  as  yellowish  white  lines. 
Considerable  scarring  and  eontraotion   may  (jccur  on   healing. 

Tnder   the  micro.seope   the  sides  nf  the   ulcer  .ire  seen  to  !.e 
nearly   vertical  and  only  slightly   undercut  on  tlie  floor.     The 


Mi 
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sides  are  formed  of  folded-iii  submucosa  in  which  tubercles  have 
formed.  Vascular  dilatation  also  contributes  to  the  thickening. 
Tlie  tubercles  are  in  all  stages  of  development ;  some  quite  new, 
others  already  caseating,  while  regular  giant  cell  systems  are 
common  (Fig.  87).  The  Hoor  is  in-egidar  and  knobby,  being 
formed  if  tultercles  resting  on  the  muscular  coat.  The  peritoneum 
is  uuich  thickened  and  may  also  contain  tubercles. 

Dysentery  is  a  form  of  colitis,  whether  of  bacillary  or  amoebic 
origin,  and  produces  in  the  large  intestine  immerous  sliallovv 
ulcers  with  sharp  cut  edges  and  coast  line  margin. 

Microscopically,  the  bacillary  form  is  characterised  by  an  infiltra- 
tion with  leucocytes  of  the  interglandular  spaces  and  the  areas 
below  them  antl  accompanied  l)y  destruction  of  the  upper  layers 
of  the  mucous  membrane.  This  destruction  gradually  spreads 
downwards  and  sidewards  until  tlie  adjacent  ulcerating  ureas  fuse. 
A  layer  of  lymph  covers  the  surface  at  first,  but  later  this 
separates  together  with  the  necrosed  mucous  membrane,  as  a 
slough,  and  leaves  a  suppurating  submucosa  exposed  below. 
Swelling  of  lymphoid  tissue,  ending  in  necrosis,  is  also  a  marked 
feature. 

In  the  amoebic  form  there  is  necrosis  without  accompanying 
iiitlauunatiou  and  the  amoeba  may  be  found  undermining  the 
mucous  membrane,  causing  exudation  and  the  fonuation  of  minute 
ulcers  whicli  gradually  spread  and  fuse. 

The  absence  of  inHamniatory  reaction  and  the  general  necrotic 
and  oedematous  condition  of  the  tissues,  whicli  stain  badly,  contrast 
markedly  with  the  conditions  fouiul  in  biicillary  dvsentery. 

The  cimditions  known  as  nuicous  colitis  and  ordiiuuy  ul  eiaiive 
colitis  anattmiically  resemble  bacillary  dysentery. 

Various  new  growths,  especially  adenoma  and  cOiumnar 
celled  carcinoma  of  the  annular  type,  occur  in  the  large 
intestine  and  less  commoidy  in  the  small  intestine,  but  tliey 
do  not  present  any  special  characteristics  (Figs.  7  am!  .">(j). 
Sometimes  the  line  of  demarcation  is  not  sharp  and  gives 
the   impression    that   the    growth   is    spreading    by    "  cancerous 
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degeneration  "  of  adjacent  cells  rather  than  by  growth  of  existen 
cancer  cells  and  destruction  of  normal  ones.  The  central  per 
tion  of  the  growth  usually  necroses  and  forms  an  ulcer,  l>u' 
adhesions  nre  generally  formed  with  other  organs  or  the  hod\ 
wall  liefore  perforation  of  the  intestine  takes  jdace. 
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Kk;.  s.\     AcrKNiiii-iriN  (laki-v).     (  a  lui 

II.  rfiitdiii'iiiri. 

'.  I.\  iii|>li<iiil  iHsiii'  with  siMiie  iiifiltrntinii. 

('.  MucdSii. 

''.  l.i.'iRo.'}tis  hikI  iU'IiiIh  ill  liiiiuii. 

'.         C)t.Mi^  VintoIlK  IIH  ht'lltcl\  . 
f.         i  't»ll'^l'Ht>'ll  IlllMMt-vl-SMl'lH. 

Appendicitis  is  only  an  ordinary  inlhuumation,  oiruning  in  the 
intestine  and  presenting  special  chriracteristics  due  to  anatomical 
structure  and   position  of  the  appendix. 

The  lymplioid  tissue,  wJiich  is  normally  present  in  relatively 
large  amount   in  the  apjieutiix,  is  inhlliateil   with  leucocytes  and 
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tlic  mucous  lueinliiane  swells  up  so  iiiucli  thiil  the  whole  lumen 
ami  the  oiitice  may  be  obliterated.  This  leads  to  i;reat  general 
enlargement  of  tbe  appendix  (Fig.  88).  The  intlammatory  pro- 
cess frecpiently  spreads  tu  tin'  peritoneal  surface,  causing  the 
apjiendix  to  become  adherent.  From  this  stage,  regression  to  a 
nearly  normal  condition  often  occur.s.  On  the  other  liand,  the 
process  may  go  on  to  perforation  with  the  ftnnialion  of  an  abscess 
or  tlie  su]>ervention  of  jK^ritonitis. 

Altbougb  in  essence  the  same,  tbe  details  of  tbe  jnocess  vary 
enough  to  produce  veiv  different  clinical  jiictures.  In  tin?  early 
sta"es  tbe  infiltration  consists  niainlv  of  polymorphonuclear  leuco- 
lytes:  later  on.  of  lymphocytes  witli  much  tiuid  exudation. 
Destruction  of  tbe  mucous  membrane  follows  and  later  tbe 
inflammation  may  either  involve  succe,><si\t'ly  the  coats  of  the 
apjiendix  innnediately  below  until  perforation  occurs,  or  it  may 
extend  superti(  ially  along  a  C(.nsiderable  length  of  mucous 
iiieml>rane.   which    t!ien    becomes  necrotic  ami   gangrenous. 
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CHAPTER   XIX 


THE  LIVEK 
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IL  L  US  THA  Tl  VE  PRE  PA  RA  TIOXS. 

1.  Liver  in  ordinary  multilobular  cirrhosis. 

2.  Liver  in  hy])erti'ophic  cirrhosis. 

3.  Liver  in  .syphilitic  cirrhosis. 

4.  Liver  in  acute  yellow  atrophy. 

r).  Liver,  stained  with  pota.ssiuni  ferrocyanide  and  hydrochlori'- 
acid,  in  ])erniciotis  anaemia. 

6.  Tubercle  of  the  liver. 

7.  (iuiiima  of  the  liver. 

8.  Carcinoma  of  the  liver. 

i).  Hvdatid  cvst  of  the  livei. 


The  chief  circulatory  disturbance  of  the  liver  is  passive 
congestion  from  obstruction  to  the  tlow  of  blood  in  the  inferior 
vena  cava.  Tlie  microscopic  appearances  vary  according  to  tlic 
duration  of  the  condition,  from  simple  distension  of  the  central 
\'ein  and  capillaries  witii  Ijlood,  to  one  of  vascular  dilatation 
commencing  in  the  middle  of  the  lobule  and  by  pressure  causinj: 
gradual  atrophy  of  liver  cells  from  the  centie  outwards.  T\u 
condition  is  usually  accomi)anied  by  fatty  degeneration  in  the 
zone  l>eyond  the  congested  area.  Tlie  ill-dehncd  margins  of 
the  lobules  are  Inoken  down  and  tlie  dilated  vessels  of  several 
contiguous  loljules  Iteoome  directly  continuou.s,  .so  that  in  the 
section  a  lobular  arrangement  of  the  l)lood  corpuscles  is  the  most 
conspicuous  featuie  and  there  are  very  few  li\er  cells  to  be 
seen.      In   the   latest    stages    there   is   usuallv   some   increa.se  of 
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■onnective  tissue  and  the  liver  tissue  is  much  reduced  in  amount 

(t"ig-  12).  . 

Cloudy  swelling  of  the  liver  cells  occurs  in  most  intectious 
diseases  and  intoxications.  If  a  fresh  specimen  bo  examined  the 
cells  are  seen  to  be  more  spherical  than  normal,  much  more 
srranular    and    perhfi])s    contain    an    excessive    quantity    of    fat 

he-  88t).  _         . 

Fatty  deposits  occur  in  the  liver  under  a  variety  ot  conditions. 
Almost  any  mechanical  change  in  the  hepatic  circulation  or  any 
general  disease  will  produce  them.  Morphologically,  they  may  be 
aivi<led  into  two  classes  according  to  the  position  of  the  fat  and 
tlie  cells,  namely,  fatty  degeneiiUion  and  fatty  infiltration. 


>" 
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Fl...  .-^SC     CI.OI  nv  sWELl.lN.i.     I.IVKII.     Ski-sis.     (  x  400) 

n.     Nucleus  in  chionmtolyRis  aiitl  fragmentaticn. 
b.     Fat  globules.  '■•     (iianulai  cytoplasm. 

The  tirst  name  implies  cellular  degeneration  into  fat:  the  latter, 
cellular  absorption  of  fat  from  the  circulation.  Both  these  pro- 
cesses are  chronic:  but  in  combination  with  other  changes  an  acute 
fiitty  degeneration  also  occurs. 

In  fatty  infiltration,  the  peripheral  rows  of  cells  of  the  lobules 
lire  chietly  affected.  The  globules  of  fat  appear  as  sphert..  of 
varying  size,  some  tilling  up  nearly  the  whole  cell  and  leaving 
only  the  Hattened  nucleus  visible  at  the  periphery.  The  cell 
outlines  are  obscured.  The  i)rocess  may  atlect  the  wholo  of  a 
lobule  or  series  of  lobules  so  that  the  liver  substance  becomes 
indistinguishable  from  fat. 

Fatty  degeneration  is  often  a  sequel  of  cloudy  swelling.  It 
results  especially  from  chronic  infectious  disease.  Both  the  liver 
itself  as  well  as  the  constituent  cells  are  reduced  in  size,  so  that 
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the  outlines  of  the  radiating  cell  columns  are  fairly  distinct.  Tl, 
globules  of  fat  are  mostly  small  and  a  general  aftection  of  tlie  cell 
throughout  the  lobule  is  more  common  than  in  fatty  infiltratio: 
The  nucleus  remains  fairly  distinct  in  tl     centre  of  the  cell. 

Acute  fatty  degeneration,  such  as  occurs  in  phosphorus  poisoii 
ing  or  accompanies  acute  yellow  atrojihy  of  the  liver,  converts  tli 


A-^y^' 


Fk;.  88*  t.    Kaitv  I.IVKK  i      -i'hokls  poiso.mnc;  (osmio  aiii)).    (  x30) 

"■     t^*""'™'  ^i-in-  4.     foluums  of  cells  with  small  fat  .lro|ilets. 

c.      I'eriplierul  cells  with  large  fat  ilropletx. 

whole  c<'ll  into  fat  and  is  further  distinguished  by  small  haemor- 
rhages and  Itile-staining  of  tlie  liver  substance  CFi>-    8^*+^ 

Cirrhosis  of  the  liver  (iiuinmtion)  appears  in  t-.veral  forms, 
arises  from  a  variety  of  causes  and  jiroduoes  vaiyiiiL;'  final  results. 

The  conuuf)!!  form,  usually  termed  "atrophic  cirrhosis,"  on 
account  of  the  Hn.«il  diniiinitinn  in  size,  alsu  alcnholic  cirrhu.si3 
or  gin-drinkei's  liver,  because  sometinu's  associated  with  spirit 
alcoholism,  has  a  tiiickened  capsule  from  which  bands  (..i"  t.hrous 
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Kk;.  H!».  riHi{M(>><:is  OK    LivEH.  StaiiT'd    with    Wciu^Tt''*   t'lastir   slain 

and   safranin.  (X  KIO 

ti.     Kla^ii'    ii>>ut-.  <if'i-tihi)tanit'<i   l»y  <-t)nt*>  MUriMi!^   ti^sur.   rhit-M\    amiind    portal 

ratlMl- 

'».  LixiTcrli     nndrr^'oiiii;  la'ty  ili-^rneraiinn. 

'■.  KrylhrwytpH,  (lislrnilin^   iln-  capillarjcH. 

fi.  Suv.xml    iiVcT   rt-iN, 

r.  Small  arm   of  clironic  intluininaliot). 


-.:■.  'A 


Klli.   '.HI.  (x  J-.'."> 

/.  I,ivir  (tIIn  Willi  pikfiiifiil   <lr|i(Mileil   in  lliriii. 
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„r  elastic  tissue  spieail  iiiwanlw,  cutlii.«  otV  ai-eas  n.nHlHtinn  -f 
Hfveral  lobules.  The  pressure  thus  occasioiici  hriu^s  about  fatty 
aegenerai  ,n  aiul  atrophy  of  the  peripheral  liver  .ells.  The 
,.hai.i;e  is  usually  a(eou.pauie.l  by  some  lyinphm!ytic  intiltnu.ou 
uiil  fonualion  of  .,ew  bloodvessels  in  the  portal  eauals,  v-hile 
the  branches  of  the  ,.ortaI  veif  are  .lilate.l  by  llu-  eotupression  of 


Fll..   !•!.      HVI'KKTHDl'mf  tlKUIII)>l>.      I.IVKH.      (   X  2l)(i 

./.      Fairly  normal  liver  cells.  r.      Bile  duct. 

I,.      Utgfnerate  llvei  cells.  ''■     Kibrous  tissue. 

r.     rroliferatiiiK  liver  cells. 

their  tributaries.      Strands  of  cells  cut  otV  from  the  main  lobule 
iire  very  characteristic  (Figs.  89  and  90). 

In  hypertrophic  cirrhosis  the  total  volume  of  the  liver  is 
increased  on  account  of  the  considerable  excess  of  connective 
tissue  wliich  more  than  comj-ensates  for  the  atropiiy  of  liver 
cells  which  it  brings  about.  Tiie  arrangement  of  the  iibrosis  is 
practicallv  unilobular,  but  the  most  characteristic  feature  of  the 
process  is  the  increase  in  the  number  of  bile  ducts,  whence  the 
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condition    is    sometimes    termed    "  biliary    cirrliosis."      In    pa 
the  increase  is  only  apparent   and  is  due  to      .e  destruction 
liver  cells  throwing  the  ducts  into  greater  promi  once,  but  the  ■ 
is  also  a  genuine  increase  of  duct  cells.     The  ducts  and  many  •  t 
the  liver  cells  often  contain  bile  pigment  (Fig.  91). 


Kh.     !IJ        .SVI'HII.il  II     <  IKIllhi.-ls.       l.lVKIi.       (   X  ISO) 

II.     Isolafcil  livii  coIIk  .suiioiiiidiil  hy  new  comit'ctive  tissue. 

h.       .New  fibrous  tissu,-  ,,      ,  ,1,1,.^  fi,,r,„„  ,j^^,,,, 

d.      Areas  ni  Ih    ,■  tissue  eiit  ntf  hy  coiiiiective  tissu.'.      Nuelei  iieiiplieial 

mill  ilee|ily  stiiiniiit?. 
t.      Normal  liver  tissue. 

In  syphilitic  cirrhosis  tb"  .tmingcnicnt  of  the  librous  ti.s.'iue 
i.s  often  described  as  pericelinlar.  liut  it  usnaiiy  eiubrares  cnlninns 
of  cells,  nnt  ioliides.  Tlie  fibrous  tis.suc  is  uf  a  tine  and  delicate 
vanety.      This  process  i.s  .seen  most  ui'ten  in  infants  (Fig.  !»2). 
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In  acute  yellow  atrophy  the  Vmlk  of  the  liver  is  diiiiiiiished 
tlie  capsule  is  wrinkled,  and  the  liver  substance  for  the  most  part 
appears  structurcloss.  althou<jh  variegatod  in  some  parts  hy  yellow 
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Kl(^    '.•;(.      All  TK    VKLI.OW    .MllorilV.      I.IVKH.      (    •  7'<\ 

II.      Nfoiotio  Hiniiriilioiis  area.  ''•     Hili' tliicts. 

<•.       Isolatcil  cliistt  ra  of  livi'f  cells  with  -iirrmiinliiiK  liifiltmt;.  ii. 

(I.      Noiiiirtl  livfi. 

imd  red  patches.  Microscoiiically,  tlii-if  is  evidence  ot  inflatuina- 
lion  startin-z  from  thi-  jH.ital  ciinals.  In  the  lol.ides  nmiiy  cells 
hivo  disappeared  and  tlieir  j.laces  are  taken  l.y  amorphous 
>rninular  material  and  hlond.  These  are  the  macx.scc.j.ieal  red 
(i.ii.  ' 
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areas.     The  ieuiaiuin<^  liver  cells  are  liile-stained,  atniiihif 
irregular,  but  do  tint  sliow  much  fatty  change.     The  bile  du 
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a.     <;iiiiit  cills.  ( 

}i.      Siiiroiiiiilii]^  I'liilotlieliiil  cilU.  'I 

f.      Normal  liver iills. 

/.      I.)in|ilu>u)'ti'  iiitiUiatiiiii  ;i!uii|;  (iJI^KDii 


<  Inter  la\t'r  ol  lyni|>li<>cyteH. 
Fattv  IJM  r  cAU 


•M|P»l|ll' 


\mu\S  more  ri'sistmit.  are  not  so  miK-li  afl'i'<'ted  ami  i-\r\)  slmw  snin  ■ 
atteinpts  at  regciu'iation.  Thcv  an-  lliiis  iiininiiii'iil  olijcots  In 
the   micvoscojiical   section  (Fig.  \)'A). 
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II     Niiiiiiai  livir  iill> 

h.     |,ivi-i-  ctIN  witli  niiirli  iniM  drpn^it    't'l-i-iip. 

f>,     ISirial   t'liiiiil. 
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III  pernicious  anaemia  tlie  liver  contaiiiH  an  excess  of  iron, 
wliicli  may  !«■  (ieiiiDiistratetl  as  an  intracellular  deposit  liy  means 
(ii  potassium  ferrocyanide  aiv'  i  ydrocliloric  acid  (Fig.  94). 

Tubercle  of  the  liver  presents  a  very  typical  ai>iK*aranee,  the 
u'iaiit  tell  system,  tiie  epithelioid  cells  ai..i  iiie  surroiindiip.'  layer 


!•••«. 
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r..      lil  MMA.       I.IVKH.      (  X  UK)) 


Kl<;.    ;•.■■>.      lil.MMA.       I.IVKH.      (  X  KK)) 

X       (  olumiis  iif  cuiniinssfil  liver  ci'IIh.  <■.      Kciniiliis  of  liile  ducts 

'■.      Ari'fts  of  Hinull  Cfll  infiltration.  '/       Kiliious  ti»«iic'. 

"t  lyiiiphoeytes  heiiiL:  all  present.  The  liver  tissue  arnuiid  is  in 
S'liiie  places  jiartly  compressed  and  atrophied  and  thus  simulates 
;i  ciipsiile  :  in  other  (larts,  the  tuhercle  ami  the  liver  sulistame 
tppear  ipiile  (  onlinuous  (  Kiu.  04*). 

Lardaceous   disease   of  the   liver  causes   a    marke(l    im  rease 
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in  tJie  size  aiul  weif^lit  of  the  organ  and  j^ives  it  a  transliut  t 

appearance  on  section.     The  changes,  which  have  already  1h  h 

descriled  (p.  8),  occur  mainly  hetween  the  cohmms  of  cells  a  I 
in  the  smaller  vessels  (Fig.  G). 
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\'\K,.  '.i.j*.     Svi'iiir.iiic  in;  i.\>iMAr:"N.     iir.MM.\  iik  i.i\ki(.    ■  x'.iKm 

"  .\ii»->  of  lyiii|ilii>cytic  iiitiltratioti  in 
''.  l.iM-in  iif  tiliiuiiH  tiK»ue  Hiirrr/uiiiliiiK 
I'.      c<-Mi<il  inaxH  of  iifcrutic  casci  ..-'  iimti'ri.il.  foiiniiiK  miiin  iniitioii  of  |{iiiiiinii. 

Oumma  of  the  liver  is  nut  ut'lcn  seen  iM-rmf  the  fisciiiti;; 
stiigc.  liiit  ill  its  t'liiiinirni-ciiieiit  it  is  a  iix-iiliscd,  highly  vascul.ir 
syphiliMc  <iirlnisi.-.  In  Ihc  (•oiii'so  of  its  liivelnjiiiiciit,  the  ten 
coiiiitiiiil  tMnlai'ti'iitis  li-ads  to  atri'jiliv  liv  caiisiiig  lack  of  hl(M"i 
supjilv,  wliili'  ihc  Mniiiilaiictiiis  fnriihitioii  f  .!  tihrnus  ciipsuii' 
ctinipk'tfs    till'  atriiphv  and  causes   lu'tinsis   nf    ihc   tissue  witliin 
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till'  capsule.  Th«  jiuiiiina,  as  onUimrily  seen,  in  tlio  caHeatiiiK 
Hiii^p,  presents  a  central  yellow  aniurphons  mass  which  takes  a 
j.ink  BUiin  with  eosin.  This  portion  is  limited  by  a  Hbrous 
(.ipsule  of  variable  thickness  fnun  which  tibrons  bands  ladiate 
into  tlie  liver  substimce,  cmisin-^  destruction  of  many  liver  cells. 


•^.     if     .""     .!•     ■  1.'.  .      ...     /■    ..:•.;,•'.  •••■'•I.  ••••    \'«"  . 


Fl'i     'Hi.      <'\.N<KH        I.IVKIl.      (    X  U)(l| 

.>,      Normal  liviT.  '■       l!il- 'lucl. 

r.      Cancel  cflU  w  i^iiui  vumi'Is  iif  |H>it...  caniil 

,/.     CiMni'icHMiMl  livi'i  c.  il».  I        ('..iicei  fll>. 

.\t  v.uious  points  ^niiill  cullections  of   lympluK  vtes  may  iw  sceii. 
iiidieatin^r  I  hi'  ijhrnnii'  but  coiitiniimw   natinv  nf  tlic  intliimnuiLioii 

(Ki^rs    f>.-,    ;iud    0.".  *> 

Pnmary  carcinoma  of  the  liver  is  uicniniuuii.  TIht.-  aiv 
iwc  luriu-;  m,"  localisi'd  ami  massive,  the  uihi' •  ditVc.sf  an'l 
aiwa'.s  assnciaKvI  with  l•irlh<..■^i-.  Ti.'  Iiisl.iiu;4icai  t.vpt'  <  f  the 
lormcr  is   that   ••     iiialiunaiu  adciiuma  >!'!..;.  ''i»),  while  the  latter 
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Klli.    !Mi*        I.HKIi.      (AKCINDMA.      ^    ■  ':>()\ 

II  tVll  Willi  tii|M  liii  i!iit(i>i-.      spill. IK-  «•.■  '  111:11  i<eil. 

'•.  ('ill  witli  li.ter<.'V|><iiil  clii.iini.soTiu's. 

'■.  (ill  with  Ko^ittm-il  liiiiiMit    jx.iil  cliri)iiii»ciiiii<i. 

'/.  I'l'Il  witli  iirc^iiliiily  cli»triliiitiil  cliioinii.-i.iiH" 

The  usual  cans."  of  hydatid  cyst  of  the  liver  is  tli<-  nliiu,. 

coccus  cysticiis,  tli<-  lurviil  sIul'c  of  ih,.'  ilog  iiiiicwoiiii,  laiMiia 
ecliiiiococcus.  The  cyst  itself  is  coDiposod  f>f  ('-)  lliccaiisulc  il-  livcil 
fioiii  the  iiepatic  connective  tissue,  from  wliicli  (li-  liver  cells  have 
disfipiieaied    iinder    llie    |.rt'ssure  of    llie    cyst;    {!,)   tin-   ectocysl, 

wliicli  is  rcal!>   tli.'  wall  of  me  cyst  and  is  coni]Misfi|  of  ai icf. 

looser  fil.rous  layer  and  an  inner,  liyiiline  laiiiinatci  stiatuic  ;  and 
('•)  tlie  eiidocysl  composed  of  a  doiiii'  .ly."-  of  eidis.  fioin  t|„. 
inner  of  wliieli  ;iie  '  l.rood  eaiisnles  "  are  .|e\,.io|,(.Ml.  'J'lie  inleijoi 
is  idled  with  tiaid  and  in   it    lie  the  para.sites.       Th.' head  nsualiv 
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li,-s  near  lh<-  cyst  wnll  and  .-(.nHists  of  a  sinnl!  i.roniincnt  pnxjeBS, 
the  rostelliini,  with  tour  suckerH  ami  a  circlet  of  hooklets  attached 
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„       i„^,,,„.„.  '       iMl.n.iiscapxil.'.  '•      I,,„„Uat.-.lcy«tin.m!.raiu-. 

/.     K,„l»<-v.t-l...w,n«.„u.-,  ..„tuM„.,l,v.T..  '      l.„intstn!„M>kU-t-.,f  -..-nU-x. 

t„  It,      'III-  .■.•uih,..Um-  i.'-  ilio  par;!  i)..  i:.  iiicn-ly  a  stiiall   i.la.l.l.T, 
:ula(li,Mi  hy  a  |HMliclf  to  till-  li kI  cnpsiil-'  (l-'i-:.  '••:). 
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iLLisritATivK  i'uki'mia riiiss. 

I.  I'aiK  TCHM  filiciwiiij;  tilii'i'-'H  :tiiil  fill  ni-'iiwi:*. 

1.  l*anoi»'ii.s  slidwiiii;  iu'iiti'  iii'ci<>si>. 

■i.  SplcoM,  stiiiri'il  witli  iiii'tliyl  vicilct,  sliowiiii,'  liU'dHo-niiH  difiease. 

I.  S|ik"cii  sliowiiitr  ili'|)iisit>  nf  |\  ni|ilia(ltMii>niat<iiis  tissi.i-. 

Fibrosis  of  the  pancreas  (ilnnnic  ).;iii(to:itiiiH)  is  not 
iiiiconiiiiiiii  ill  assiKMiilioii  with  ^I'liciul  ilisciLses.  Miicroscopiciilly 
tlio  lobules  look  iiioii'  lioiiii>;,'eiit'oiis  tliaii  normal  iin<l  iiiidur  tlit- 
liiieroseojH'  tliis  ai)i)eaiaii(f  is  srcii  to  lie  due  to  tht;  eciiicutini; 
together  ol'  lli«'  loltiilrs  liy  traiis|iuienl  tilnous  liands.  Two 
varieties  are  distingiiislialile  :  tlie  lolmlai  and  tlic  acinaiy 
tibrosis. 

In  lolmlar  tibrosis  lii.v.  .  n-as  of  ^'iand  tissue  are  eiil  oil  by 
broad  strands  of  til)i  >;-  tissue  from  other  areas  and  tiie  islands 
of  Lmgeihans  are  not  altected.  In  n  inaiv  tilirosis  the  new 
connective  tissue  appears  lietwcen  the  individual  icini  and  the 
islands  degenerate.  In  tioih  eases  tin'  noinial  amount  of  elastit; 
tissue  is  usually  ilimini>ii!  d  and  >omi'  lynijibocyte  infiltration 
accompanies;   the   lu'w    connectivi'   tissue. 

In  sonu'  cases  pancreatic;  neciosis  and  fat  necrosis  occur 
together  w'tli  tilnosis.  probaldy  as  the  icsidt  of  auto-digestion, 
wlicthi'i  bfougiit  about  by  tiauma  or  by  ol-struction  of  the 
(••'mnion  ilmt  and  invasion  of  the  pancreatic  ducts  by  bile. 
The    [latciics    of    fat    necrosis    are    ojiaijuc   and    whiti'    ami    tliey 
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MICROCOPY  RESOLUTION  TEST  CHART 
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STANDARD  REFERENCE  MATERIAL  1010a 

(ANSI  and  ISO  TEST  CHART  No.  2) 
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Krii.    ;iS       I'.VNCREAS.      KaT    NKCKOSIS    and    KIBR08I9.     (X  60) 

a.  Area  of  fat  necrosii^.    Tlie  fatty  mateiial  has  been  dissolveil  out  but  in  a 

few  places. 

/).  Some  erystals  ciin  still  he  made  out. 

<:  Strands  of  tibroiis  tissue  of  varying  cellularity. 

d.  Leucoeytic  infiltration. 

1:  DeKenerateii  paDcreatio  tissue  enclosed  in  fibrous  tissue. 

f.  Coinnarativclv  normal  area  of  pancreas. 
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take  on  a  blue  colour  when  dijiped  into  copper  acetate  solution. 
With  Nile  Blue  sulphate  they  stain  blue,  not  pink  like  fat.  In 
sections  which  have  not  been  passed  througli  alcohol  'he  crystals 
of  fatty  acid  composing  the  patches  may  be  reco<-nised  (Fig.  98). 
The  condition  misnamed  "  haemorrluigic  pancreatitis  "  is  a  necrosis 
without  inflammation. 


KlC.   1H>.      ('ANt'KK.       rANt'llKAS.      (x2.Vll 


II.     Normal  pancreatic  ti»»uu. 
b.       TraiiHitioiial  tissue. 


r'.      Carcinoma  cells. 
»/.     .Stroma. 


It  occurs 


Carcinoma   of  the   pancreas  is  imt   very  nue. 
;4eneridly  at  llie  licad  of  the  paiicivas  (Fig.  0!»). 

Congenital  syphilitic  fibrosis  and  gummata  i>f  the  pancreas 
are  found  occasionally. 

The  spleen  frtMiuently  iircsents  cliangeo  .secondary  to  acute 
diseases  and  cliaracterised  chietly  \>y  altered  vascularity  and 
proliferation   of  endothelial   cells.     The  subsequent   condition  of 
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fibroid   thitkenin^  of   the  capsule  and   trabeculae  is  often  see 
jKtst-uiorteni. 

Lardaceous  disease  is  relatively  common  in  the  spleen.  I 
occurs  in  two  forms:  (1)  pateliy,  affecting  chiefly  the  Malpigliia 
corpuscles    rnd    (J)   diffuse,   affecting   chietly    the    splenic  pul] 


/:■■'■. 


•<^;^:;: 
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Kui.  100.     Lauiiackois  iii.-iKA>K  (iiiFtisK).    ^Sl•I,^:E^■.     (  x  I2"i 
II.     Uegeiierated  walls  of  sinuses  giailuall>  shailiiis;  off  into 
b,      normal  lyinplioid  tissue.  <•.     Kilunus  tiabecula. 

(I.     Hlooil-vessel  uncliangeil. 

("orrespdiiding  t"  this  distiibuliitn  wo  find  in  metliyl-violct  staineil 
se(;tiniis,  tliat  in  the  iiatchy  fnim  tlic  j)ink-stained  material  is 
found  almost  entirely  in  tlie  smaller  vessels  of  the  Midpighian 
corpuscle.  The  central  vessel  is  generally  unalfected:  the  other 
vessels  outside  the  eai)sules  are  only  slightly  affected  and  then 
chietlv  in  iiatelies  in  the  connective  tissue  of  the  middle  dials. 
In  the  dilfuse  form  the  cliange  is  much  more  gentMal  and  is  found 
in  the  coiniective  tissue  irabecula*'  immediately  sundunding  the 
pulp  sinuses  (Fig.  100). 
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Chronic  coiii;('stioii  is  a(M)iniu()ii  accoinpaiiiinent  of  long-staiidiiifi 
heart  disease  or  other  hiinlraiice  to  the  liepatie  or  imhiiouary 
,  irculation.  Since  the  sph'en  is  Imt  little  enlarged  it  follows 
that  the  parenchyma  must  partly  liave  disappeared  to  make  room 
f,,r  the  dilated  blood-vessels  and  under  the  microscope  it  is  seen 
that  the  s]>leen  cells  are  reduced  in  number. 

The  spleen  is  one  of  the  common  sites  of  infarct.  When 
.vcent,  the  infarct  is  always  haemorrhagic  and  results  from  an 
(.uibchis.      Later  on  it  becomes  pale  and  yellow. 

Microscopi(;ally,  in  a  recent  infarct,  there  is  little  to  see  beyond 
(cngestion  and  distension  of  tiic  blood  vessels  and  sinuses,  with 
some  diapedesis.  Necrosis  follows  in  the  blood-starved  area  and 
fibrous  tissue  replaces  the  spleen  tissue.  Diu'ing  tiie  time  tiiat 
the  necrotic  jMirtion  is  undergoing  absorption,  lime  salts,  choles- 
tcriii,  haeriatoidin  crystals,  etc.,  may  be  found  in  it. 

In  leucocythaemia  the  number  of  leucocytes  in  and  con- 
sequently the  volume  of  tiie  spleen  is  considerably  imsreased. 

The  i)resence  of  various  tyi>es  of  leucocytes  and  proliferation 
of  endothelial  cells  in  excess,  causing  distension  of  the  sinuses, 
are  the  chief  microscopical  characteristics  and  are  generally 
associated  with  thickening  of  the  trabeculae. 

Secondary  lymphadenoma  in  the  spleen  jiresiMits  characteristic 
naked  eye  appearances,  as  if  i)ieces  of  fat  were  embedded  in  the 
spleen  substance.  These  pale  areas  consist  of  adenoid  tissue.  The 
Malpighian  eor].\iscles  and  the  trabeculae  undergo  hbroid  change. 


CHAPTER   XXI 

THK  KIDNEY 


IL  L  US  TRA  TI VE  PR  EPA  RA  TIOXS. 

1.  Acute  nephritis  in  Mcarlet  fever. 

■1.  .Subacute  j)arenchyniiiti)us  nephritis. 

3.  Clininic  parencliyiiiat<>u.s  nepliritis. 

4.  Mixed  chronic  nephritis. 

•").  Chronic  interstitial  nephritis. 
().   Ijjirilaceous  disease  of  the  kidney. 
7.   Adenoma  of  the  kidney. 

TnK  diseases  of  the  kidney  may  affect  (a)  the  secreting,  ('') 
the  vascuhir  ami  (c)  the  connectivf  tis.sue.  It  is  rare  for  only 
one  tissue  to  be  affected,  althou^'h  the  process  may  start  in  one 
only.  Acute  disease  begins  usually  in  the  glomeruli  or  the 
secreting  tubules :  chronic  disease  in  the  larger  vessels  or  the 
connective  tissue.      In  either  case  it  soon  spreads. 

Acute  glomerular  nephritis  is  a  toxic  intlammatory  condition 
occurring  most  often  in  the  later  stages  of  scarlet  fever.  The 
lining  epithelium  of  the  glomeruli  is  tiiickened  and  the  number 
of  nuclei  on  the  capillary  tuft  increased  so  as  to  obscure  its 
outline.  The  nuclei  of  the  connective  tissue  are  also  increaseil  in 
numl)et  and  in  extreme  instances  the  wiiole  glomerulus  may  hiok 
superticially  like  a  collection  of  spindle  cells.  Fatty  casts  arc 
to  be  found  within  sunui  of  the  tubules.  Around  the  tubules  and 
especially  at  the  entrance  of  the  ves.scl  inlu  tlic  capsule,  there 
is  aggregation  of  leucocytes. 
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Kic.   101.         KiDXKV.     Katty.    Chronii'  pareiifhymiil(iii>  iii-pliritis. 
Stained  with  f-carlel  I! 

II.    'riilmlo  ii'lls  containiii);  large  droplets  of  fat  of  <  ...viiii?  sizes. 
Ii.    ('(iiiiiianitively  iiDriiial  eells. 
<■.     (ilomeriilus. 
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In  acute  pareachymatouB  nephritis  the  changes,  correspond- 
ing to  those  seen  with  the  naked  eye,  namely,  increase  of  size, 
evidence  of  congestion  and  widening  an.l  fatty  appearance  of  the 
cortex,  are  seen  with  the  niicroscoi*  to  alVect  Loth  tlie  tubules 
and  the  glomeruli  and  to  he  nK)st  marked  in  the  cortex. 

In    the    glomeruli    the   cai.illaries   are   distended  with   Mood. 
Sometimes  the  capsvde  is  ruptured  and  the  glomerulus  tilled  with 
hlood  which  afterwards  passes  down  into  the  tubules  and  forms 
casts.      In   the   tubules   there  is  evidence  of  cell  destruction   in 
varioiis    stages:   cloudy    swelling,    granular    deposits    and    fatty 
changes:  sometimes  total  des(,uanuition,  so  that  numy  convoluted 
'  straight  tubules  are  blocked  with  dead  cells.     In  places  there 
.-aemorrhage  into  the  interstitial  tissue,  wliich  als<.  contains  an 
^ess  (■*  leucocytes.     The  vascular  congestion  is  general. 
Su:  »cute  (chronic)  parenchymatous  nephritis  uiay  be  con- 
secutive to  an  acute  attack,  but  is  more  often  a  primary  alVection. 
Tlie  name  merely  implies  that  the  changes  occur  mainly,  although 
by  no  means  exclusively,  in  the  parenchyma. 
"  The  cortex   is  abnormally  wide  by  reason  of  (1)  distension  of 
the  glomeruli  an.l  tubules  witii  exudate  and  (2)  oedema  of  the 
interstitial  tissue.      It  is  due  oidy  in  a  minor  degree  to  congestion, 
which,  wliere  it  occurs,  is  local  and  not  general.      Mar.x    of  the 
cells  show  fatty  degeneration  (Fig.  101). 

The  epithelium  of  the  convoluted  tubules  is  flattened  yet 
frothy  in  appearance  and  often  detached  in  places  from  the 
basement  membrane.  The  lumen  is  often  occupied  by  a  homo- 
geneous cast.  lu  other  parts  there  is  evidence  of  regeneration  : 
the  epitlielium  appears  well  formed  and  the  nuclei  stain  well. 
Many  of  the  tubules  will  have  been  irremediably  damaged  and 
destroyed  and  their  place  taken  either  by  homogen.  as  albmninous 
cylindeis  or,  in  later  stages,  by  connective  tissue  (Figs.  102  and 

103). 

The  glomeruli  are  progressively  attected  from  the  kulnej 
capsule  inwards:  the  layer  just  beneath  the  capsule  is  often 
entirely  destroyed. 


^^^^^  ' '  "■^'4^^* ' 
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In  subacute  interstitial  nephritis,  altliuugh  the  priniii  v 
cliaiiges  be<,'in  iirolwil)ly  in  the  connective  tisfue,  the  st'cond.i  \- 
changes  in  the  parenchyma  may  1«!  as  marked  as  tliose  descrih   I 


•  •  V  .•  »  \.   •"*  •;     • 


\  .; 


Fl(i.    10:.'.      .SlIlAClTK   I'AtiKMHV.MATors   .NKl'HUlTfs.      I    X  SO) 

'(.  Proliferated  e|>itheliuin  of  Uowinan'x  capsule. 

b.  Mal|ilghiaii  tuft  al.so  prolifeiattcl. 

<'.  ('a«t.s  in  atropine  tuhule.i. 

(/.  Interstitial  tis:4Ue  replacing  atruphieil  tul>ule». 

above.  The  increase  in  tihnm.s  tissue  is  seen  l)e.~!:  .iions  th*' 
conrse  of  the  interlobular  vessels,  from  which  it  spreads  laterally 
and  involves  both  tubes  and  glomeruli. 

In  the  glomeruli  there  occurs,  in  addition,  prcjliferation  of  the 


Kli;.  nil.        KiD.SKY      Siil)(iciilc   inliTslitial    iir|iliriti>. 
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ti.    <'apsnl('     ^(nih'wluii   tlik'kcnt'f! 

h.    (iloiueruli  which  have  iiiidcrjjoiic  tiilal  Hbrulic  rhantji'. 
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ivllH  of    l?owiiiiiir-  capsul",  invt.lvin«   usually  only  a  piMiinii  ••!' 
the  circuu.leieiiee.     The  '  .i..l.'  cai.illaiy  tnfl  may  tii.illy  Utuiul' 


KKI.    W.i.      (ll.OMERri.lX   IN   HniAtlTK    l-AKKSCHVMATors   NK'll  IMTls.      I   XL'LTiI 

.(.     Tliic-kiiifil  lUiwniiuiH  cai'siil.-.  Hii.mI  l.y  iirclifi'mtiiij;  c  lis. 

h.      Kloiiifniliir  tuft.  MiiiLwIiiit  cjiitraetol.      Tin- civriiiii;  aii.l  lining  c.lU 

are  iiicrcaMeil  in  imnilier. 
c.      ( 'onvoliiteil  tiilmUv 

fihio;,  and  Htropliic.  Sdmolinu's  tl  s])ai("  btjtwwn  it  and 
I'.dWiiian'H  cai.sule  is  .iilateil  and  till.'d  with  Huid,  fnnniiit:  a 
small  eyst  (Fi;,'.   104). 

Chronic  interstitial  nephritis  (.;i)nini('tin^'  granular  kidney) 
is  the  condition  found  in  tiie  small  l.rown  kidney  which  has 
iiii    adherent    capsule,    narrow    cortex     and    (.l)vioiisly    diseased 

vessels. 

Microscopically,  tiie  tissue  seems  to  l)e  a  medley  of  tihrotic 
thickened  arteries,  atrophied  glomeruli  .aid  fibrous  tissue,  with 
localised  patches  of  chronic  iuHannuation.  On  closer  examination, 
the  change;-  are  seen  to  be  most  marked  in  the  cortex  at  the 
bases    of   the   pyranii<ls.     Thence   the   i-rocess   spreads  inwards, 
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causing    marked    irregularity   among    the    straight    lines    wh  >li 
normally  converge  towards  the  apex  of  the  pyramid. 


Fig.  lOo.     Mi.\Ki>  NKi'HiUTiK.     (x.-iO) 

(I.  Kidnev  c.ipsiiU'.  '/.      <;U)iiuM\ili  (Hiite  fihrotic. 

c.  Interstitial  infiltration. 

(/.  Area  of  atri>iiliifil  convcliittd  tulmles  replaced  by  connective  tissue. 

f.  Dilated  collecting  tubules.  /.      Tubules  containinj.;  casta. 

Th<"  affcotcd   iUVMs  arc   niailc  uj)   of    iiiteriuingled    patches   of 
dense    and    loose    ti.ssue,   tl>e  former  eoiiii)osed    mainly   of    new 
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iianivascular  fiI)rous  tissue  and  atroiiliied  ^'loiiieiiili  and  the  latter 
of  distended  convfilnted  and  collootin<j  tnlmlos.  The  free  surface 
is  irrejiular  and  tlie  capsule  thickened. 

Tlie  lunuMi  of  the  arteries  is  much  diminished  l»y  fil)roid 
thickcnin;.:  and  the  starved  glomeruli  connected  with  them 
[.ivscnt  a  hyaline,  structureless  apiioaranee  (V'vj:.  10."). 


Fig.  108.     AiiKXOM.\.     KmsEY.     (x7;">) 

II.     Cells  of  adenomatous  portion  icxi'mhling  secreting  tubule  cells. 
b.     Kidney  substance.  r.     IJlood-vessels. 

fl.     Small  cell  infiltration.  e.     Capsule  of  kidney. 

/,  f.     Line  of  division  between  adenoma  and  kidney  proper. 

In  lardaceous  disease  the  kidney  is  enlarjfcd,  translucent  and 
of  a  yellowisli-hrown  colour.  As  elsewhere,  the  de^'cneration 
li('f,dns  in  the  muscular  coat  of  liie  smaller  vessels,  hut  soon 
involves  the  capillary  tufts.  The  hasement  mendirane  of  Bow- 
uiun's  capsule  remains  conspicuously  unaflected.     There  are  often 
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colloid  casts  in  the  tubules.     When  well  marked,  the  process 
be  recognised   both  in   unstnined    specimens   and   in   speciii. 
stained  by  ordinary  methods  (Figs.  106  and  107). 

New  growths  in  the  kidney  are  not   uncommon :    the  i: 
characteristic   are   the   adenoma   and   the   hypernephroma, 
simple  adenoma  is  a  non-malignant  tumour,  composed  of  a  ma- 
cubical  cells  like  the  renal  epithelium,  arranged  roughly  in  colui 
or  alveoli  (Fig.  108).     Tlie  hypernepluoma,  although  found  n 
frecpiently  in  the  kidney,  is  really  an  adrenal   tumour  and 
be   there   described.      Smr.ll    fibromata  in    the   pyramids   of 
kidnev  are  verv  cnnnuon. 
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Kici.  lOti.        l-AKDAiKoi  s   KiDNK.Y.    Sliiiiicd  iiiettiji  violrl. 

„.  (iloiueniUis  in  which  lardiieeous  .ionnu'ralion  is  comploto. 

h.  Areii  of  interstitial,  cliroiiio  intlaninuition. 

r.  Tiilmli!  witli  epitlieliuiii  slu'd.  containint,'  <asl. 

,/.  Small  vessels  nndei-tfOiiiK  lurduccous  change. 
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(i.  in:.        I,Mti.ACi.<irs   KiiiNKV.    Stiiiiiod  metliyl  vi.iln.        (xJihd 


./.    Ciirillary  of  Maliiitfliiiu'.  tull  Miiite  ilc^cncratod. 
h.    Vessels  «iiieli  liiiVe  :il»ii  (li'ifei  er:iliMl. 
r,     l-lr_\  (ln'04'Vti's. 


i'liiiltercil   heiilil'v  tissue  siiiiiie.l  liliii'. 
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CHAPTER   XXll 
THE  BLADDER.    THE  MALE  GENITAL  OK(iANS 

ILLUSTRA  TI VE  PREPA RA  TIOXS. 
1.  IiiHMiiiiuation  of  the  biadder (cystitis). 
■2.  ('iivcini)iiia  of  the  blaihler. 

3.  Inriaiiiiiiation  of  t'.ie  testicle  (trainnatic). 

4.  IiiHaiiiuiation  of  the  testicle  (gonorrheal). 
T).   Fibrosis  of  tlie  testicle  (syphilitic). 

6.  Tubeiculoiis  disease  of  t'le  epididymis. 

7.  Kiilar>,'e!nent  of  the  prostate  gland. 

The  bladder  is  subjeat  to  ■  vpertrophy  of  its  iiuiscular  coats 
whenever  there  is  serious  .  .structiou  to  the  e.xi/.ilsion  of  its 
contents.  In  such  case  the  urine  in  the  bladder  is  liable  to  be 
liacterially  infected  and  an  intiamnuitorv  condition  (cystitis)  to 
siii)ervene.  Cystitis  may,  of  course,  occur  by  direct  infection 
without  previous  retention  of  urine,  i\y.  hy  the  use  of  catheter 
or  extension  from  other  parts  of  the  genito-urinary  tract.  In 
cither  case,  the  mucous  membrane  becomes  red  and  swollen. 
I'lider  the  microscope,  patches  denuded  of  epithelium  are  seen, 
wliile  in  other  parts  the  number  of  layers  of  epithe'>i.il  cells  may 
li(!  more  thiin  normal.  In  the  submucosa  are  numerous  parallel 
rows  of  leucocytic  infiltration:  iuul  they  occur  also  in  the 
iiniscular  layers,  which  may  be  enormously  thickened  (Fig.  109). 
In  some  parts,  the  epitlielium  may  not  yet  be  thrown  off,  but  is 
necrotic  and  looks  like  a  patch  of  diphtlieritic  membrane.      If 
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the   mine   has    been   alkaline    there   may   Ik)   deposits  of    tr 
phitsplmte  crystals  on   the  mucous  memlirane. 


:^-'' 


Fk;.  109.    Cystitis.    Bladoek.    (  x(iO) 

'(.  Kpithelium,  pnrtly  iieciotic. 

0.  I'a|>illa  (slightly  intiltnited)  witli  epithelium  shed. 

r.  I  tlamniatory  reaction  in  siibmiicosa. 

(/.  Blooil-veascl.  i.     Muscular  layers. 

Tuberculosis  of  the  bladder  is  not  u-.icoiunion.  Tlie  jnocos 
begins  l)olo\v  tiie  epitlieliuin,  subsei[uei;,ly  l)reaking  through  it 
and  forming  a  lenticular  ulcer. 

The  most  common  new  growth  in  the  lilailder  is  papilloma. 
so-called  villous  tumour,  on  account  of  its  re  iiblance  to  mi 
aggregation  of  gigantic  intestinal  villi.  It  is  comp<Jsed  ni' 
branchhig,  finger-like  processes  of  epithelium  mounted  on  a  stalk 
of  deliciite,  extremely  vascular  connective  tissue,  which  lileeds  on 
very  slight  i)rovocation.  This  growth  is  generally  not  malignant, 
but  a  malignant  form  (carcinoma)  which  burrows  into  the  sulanuco.sa 
also  occurs  (Fig.  110). 

I^ucocytic  infiltration  of  the  bladder  is  often  a  marked  featuic 
in  leukaemia. 
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The  testis  is  sultject  to  atrophy,  to  viuioiis  foiuiH  of 
i  illiunination  (8itni>le,  tul»erouloii.s  and  syphilitic  ordiitis  and 
.  .lididvmitis)  and   to  new  L'lowth. 

1  f  "^ 


Fig.  110.    C.vRciNOMA.     BLAnnsK.     {  xt») 


(I.     Ocdenmtoiis  and  degenerate  cancer  cells. 
b.      Healthy  cancer  cells. 


('.      Inflammatory  cells. 
i!      Sulimucosa. 


Atrophy  occuih  in  old  age  when  the  tuhule.s  disnppear  and 
ilieir  place  is  taken  liy  interstitial  connective  ti.ssne.  Atrophy 
limy  also  follow  injury. 

Simple  inflammation  or  orchitis  follows  injury  or  infection. 

it  piv.sent.s  a  chaiaeteri^tie  microscopical  appearance,  each  tubule 
lifing  surrounded  by  several  concentric  layers  of  leucocytic 
iiitiltration,    whi(^h    may    break    into    and    destroy    tiie    tubule 
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(Fiji.   111).     Siifli   intianinmtioii   nmy  end   in  almcess  forniat  i 

(especiuUy   wIumi   it  lius  been    lnouyht  alioiit   liy   infection,  si  i 

as   gondirhea   <ir   imnnps),   or   a   chionic;    form    of   intlannnat  i 
with   tilirons  ov»'i<;ro\vth   may  snj«'ivont'  ami   iiorsist. 


Fi(i.  in.    Okchitih.     (  xlOO) 

«.      Seminal  tuliult  with  iK'stroyeJ  e)>itlieliunn. 

I>.      Peritubular  iiitlainniation.  c.     Interstitial  inflammation. 


Tubercle  <,'eiR'rally  ocems  in  the  q)i(li(lymis,  which  is  tln'ii 
much  enlarged.  Tiieve  is  usually  extensive  ca.seatioii.  .Vs  ,i 
iiUe  it  is  sfcoiidaiy  to  an  e.xistinjr  genito-urinary  tuherculosis 
(Fiir.   112). 

Syphilitic  inflammation  jaoduces  hln-osis  of  the  testicle  with 
compression  atrojihy  of  the  tuhulcs  or  <j:uniniiita  which  coalcsd- 
and  destroy  the  gland. 


THK  BLADDKH.    THH  MALE  (JKXITAL  OKOANS.     ISl 

Tumours  of  tlic  testis  arc  not  imcoiiiiiion  :  ^cnorally  tlioy  niv 
iiiiiligtmnt  rtuil  often  teratomatoiis. 


§: 


..  .Vv   .■',»■•'.■   if.-     ,.'•.■,•■  I'  ',,i'..'.       ■  .•!  J^JC^^V   ' 


. ..  •     :  ■    ...  ■        T    ■    .    ■  .      ■  S'i, 


Fii;.  111'.     TriiKin.rT.()rs  Kl.    .;iYMls.     (  x  40) 

a.      Normal  seminal  tiibiiloa  with  alight  siirroimiling  infiltration. 

/,.      Ciaiit  cells.  '••      Caseatins;  tubfrclf. 

(/.      iMi.h.thflial  Mud  lyniphocvtic  iiifiltiation  at  edge  of  Hibercle. 

Enlav'ieini'iit  is  tli<'iiio.>t  cnmiiinii  ull'fctidii  of  tlu"  prostate  and 
is  (liie  to  ovtM-^Towtli  of  citiicr  tiio  nuisciilar  <>r  tlu>  <ilaniiular 
IM.itinn  of  llie  <ilimil,  witli  coiisciiutMil  apiiaront  (liniinution  of  tiu' 
oilier  i)oition.  Thcie  may  lie  oveigiowlli  of  liotii  ])ovtions 
(Ki^r.  ii:',). 
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AbwoMN    of    the    inoMtatc,    often    due    to    piiionhea,    in    u 
uiieiiiiiiMun. 


Fl(^    ll;i.       I'HOM-.MK.      HVI'KKritdl'HY.      (   <  100) 

«.     I'rolifertttfil  glan.liilar  tissue.  i.      Muscular  and  Sbrous  tissue. 

Cancer  of  tlic  innstate  is  of  not  iufieqiient  occurrence,  l>ut  llie 
lienigii  form,  atlenonia,  already  mentioned  under  enlarge.iient,  is 
far  If  re  couiinon. 


ClIAITKR    XXIII 
TIIK    FKMALK  (JENITAI,  OKCJANS 


8. 

!». 
10. 
II. 


ILLUSTltATlVi:  I'llEl'MIA  TIOSS. 

.Miillilociilai-  cyst  of  tlic  KViirv. 

i'upillulMatiiiis  c'VHt  i:f  tla-  uvaiy. 

( 'ai'i-iiiiiniii  (if  tlie  ovai.v. 

|)i'l'niiii(l  cyst  of  '  !ie  ovai'V. 

Tciatiiina  nf  tlic  ovaiy. 

Sal|>iii;;itiM  jii  jjniKirrlit-a. 

.Salpiiijjitis  from  tiilictclc. 

Eiiiloiiietiitis,  mainly  filaiitliilai  (cnifttiiii,'). 

Kruloiiii'tiitis,  mainly  iiitcistitial  (ciiicttiiii;). 

Caiciiiomti  of  till-  utfius  (ciiiettinif). 

t'aii'iiioiiia  of  the  iiti'iinc  ci'ivix. 


TiiK  ovary  is  frequently  the  site  ni'  elmuiie  intlaiiimiition 
,111(1  tilirosi.s,  jrcnerally  the  se(iuel  of  iiii  acute  intlainiiialioii 
(hie  to  general  or  local  infection.  licplaceinent  of  ovarian 
tissue  hy  tilnitiis  tissue  is  all  that  can  then  he  made  out 
luicroscopically. 

The  most  common  allections  are  cysts  and  tumours,  hotli 
malignant  and  l>enign. 

Simple  cysts  may  result  ficni  mere  hyiierdisteiision  of  a 
follicle.  They  are  often  unih)cular,  although  multiple.  The 
lining  epithelium   is  either   tlat  or  may  even   he  ahsent. 

Cysts  proper  of  the  ovary  are  always  multilocular  and  lined 
with  columnar  epithelium  of  which  ]M)rtions  may  he  ciliated.  The 
walls  of  such  cysi     are  either  ]ilain   or  they  form  papillae  and 


154 


PXSKXTIALS  OF   MOKBID   HISTOLOGY. 


these  papillae  iimy  lie  so  close  together  as  to  give  the  impressioi 
of  solidity  and  nialignancy.  Tiie  contents  ar"  mostly  mncoiil  ii 
character  (Fig.  114).  The  central  portion  and  hase  of  tli 
pajiillae  is  iria<le  up  of  fine  connective  tissue,  varying  considerahl; 


KlC.    114.  rArlLl.lKKiilH  s    ti  Ol.l.dlD)   (VST  OF   OVAIIV.      (   X  5(1) 

(I.      ( 'oluinnar  epithelial  lining  of  a  cyst. 

Ii.     Kiiitlielium  thrown  into  paiiilliform  foM>. 

r.      Stroma  Hupporting  ]>apilln, 

('.     Wail  of  tnmonr.  '/.     lilnoil-vissd. 

f.      IVritoneal  covering. 


in  (IcM.sity  at  dillciciu  places  (Fig.  llTi).  Siicli  cysiuniata  may 
turn  out  to  lie  malimiant  with  hut  sligiit  ami  localised  histological 
cvidt'iici'  thereof. 

Solid  ovarian  carcinomata  also  deeur.     The  liistul.igical  tyjie 

is     aileiioiiiatnns     or     I'eseiiihles     c.\aLr'_'eiated     (Iraalian     follicles 


THK  FEMALE  (JENITAL  OWiANS. 


lof) 


(Fig.  116).      Socoiulitiy  dcjKi.sits  from  cjiiict>r  elsewhere  are  not 
unusual  in  the  ovary  and  are  then  frequently  bilateral. 


<»i- 


srs:^^ 


Frc;.    Il."i.      rAIMI.I.IKKI!!)!  s   (VST  OK  OVAllV.      i   ^225) 

(I.  ( 'oliimiiar  cell  ciivci  iiig  iiiitlu''iiiiii  ct'  a  pai'llla. 

h.  Siii>|iiiitiin;  .^ttiiiiia. 

i:  Small  cy»t  cut  tiansvrtsily  witli  |iiiilifi'iatiiig  ii  n'gular  o|iitlieliuin. 

(I.  Tliickoiu'il  stidiiia  aioiiml. 

In  dermoid  cysts,  tlic  cnnti'uts  are  srnii-sdlid,  aiii(Pi]pli()ii.s  and 
ioMi)insed  iif  flinh'r terin  and  <ither  material.  Tlie  wall  co'isists 
iif  till'  elements  of  skin,  namely,  eiiitlielium.  seliaceous  elands,  hair 
and  occasionallv  teetii,  with  an  exeess  of  lilirous  tissue  (Fiu'.  1  IT). 
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Cysts  cuiitaiiiiiig  structures  from  otlier  layers  than  the  epiblast 
also  arise  in  tlie  ovary :   they  shouM  he  classed  as  teratomata. 

Of  the  diseases  i  i  the  Fallopian  tubes  inllanimation  (salpingitia) 
is  the  most  important  patliological  condition.  The  most  rommon 
causes  are  gonorrhea  and  tuhercle. 


(I  W 

i'u:.  110.     ('.\i:ciN()M.\  (soi.iiii  OK  (iVAi.Y.     (  x  75) 

II.     Tliickt'iii'il  capsulo  of  ovary. 

/•.      IJIooil  vessel.  r.     Noimal  ovarian  ti.'-HiU'. 

'/  anil  il'.     CaiiCfroiiM  portions  becoming  cystic. 

In  gonorrheal  salpingitis  tlie  iumen  of  the  tube  is  tilled  with 
pus,  often  causing  coiisideralile  distension  :  the  folds  of  mucous 
memi»rane  lielow  the  epillieliuni  arc  also  separated  liy  the 
iiiHltration,  The  inflammation  extends  througlioiit  tlie  wall  on  to 
the  peritoneum,  l)ut  tlie  walls  of  tlie  tuhe  a'e  not  appii'ci.ililv 
thickened.  Other  septic  infections  nuiy  cause  sindlar  iip]iearances 
and   tlie  ri'snlting  disintegialioii  of  the  tulie,  toyetiier   with  the 


THI-:   FKMALK   (IKXI!  AL   OK(iAN8. 
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adliesions  toother  parts,  may  make  the  orj^an  aliuost  unretofjiiisai>lo 
both  to  the  naked  eye  and  to  the  microscope  ( Ki>f.  1  1  8). 


•    '  'J.    !•  <"   '•  V        ^  X 


'•;.r:|',>i  ,  I  V   •. .' 


P^>      .  f  :,      •  •  V         *    -    ■ 


.^:\n^. 


r'  'in  A' 

I 


''"'.-■n, 


;        6  "  d 

Fi(i.  117.    Ukhmoid.     Ovahy.    (  >;  80) 

(I.  Kpitlielimn.  <■•     Hair  cut  across. 

b.  Kilirous  tissue.  <'.     Klastic  ti.ssuc. 

f.  Mass  of  mixed  epithelium  and  seliaceous  gland  tissue. 

/.  lilood-vessel. 

In   tuberculous   salpingitis,   typical    tnlicrcles   occur   in    the 
MuicouK  menilnano  and   in   tlie  nniscidar  layers.      The  latter  are 
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much  thickened  (Fig.  119).      Tuberele.s  may  l)e   present  on   th. 
peritoneal  surface  and  the  intlaiuination,  wliatever  its  form,  ma^ 


ll 


Kid.    IIS.      (JoNdlillMKAl,   -.AMMNcrns 


;00) 


'(.      Mucous  infmhraiiis  with  ipitliiliun.  partly  lost  .lud  the  stroma  of  tin- 

l)aiiillae  full  of  |i\is. 
I.      I'us  in  tilt' luiiieu  of  glands.  f      .Miisciilai  wall  witli 

(/,     local  infiltrations  of  small  cells. 

spread  lo  the  ovarv.  The  inllaimnatnry  affections  of  the  female 
genital  organs  are  of  iiiiporlanci'  mainly  l)y  their  impHeation  of 
the  iieiiloueiim,  leading  to  llie  I'mniation  nf  adhesions  and  theii 
attendant  (hseomfurts. 


THK  Ff:MALE  GENITAL  OKdAXS. 
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Fig.  11!I.    Tihkhci  i.osis  oi   Kalum'ian  hue.    (<7"') 

<i.  Mucous  nu'rnbranc. 

I.  Subiuucusal  caseatitig  tubercU'. 

4'.  Tubercles  with  surrounding  inlitimnKitiuii. 

c.  Thickrned  muscular  coat.  il-     Tubercle  in  muscular  coat. 

<.  Blood-vessel.  /■      reritoneuni. 
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The  Fallopian  tulies  arc  not  often  tlie  scat  of  new  j,a'o\vths. 

Acute  i)uiiilcnt  intlanmiation  (metritis)  allccts  tlie  mncoi 
nienil)ianc  and  wliolc  tliukncss  of  tlie  wall  of  tlie  uterus,  ^'cneiali 
with  tlic  production  of  ])critoncal  adhesions.  In  the  chronic  for: 
there  is  the  usual  formation  of  tihrous  tissue  witli  suhwequci 
contraction. 

Endometrit'3  is  an  intlammatory  catarrhal  condition  of  tl 
mucous  memliranc  and  its  acconipanyinij  stroma.      In  a  .soctiu; 


^ 


,® 


'-— tr*V^/  ^^^0^  k^-9^<  €:"^ 

0  a 

Kk;.    120*.      I'TKIil.SE  i;l..\Xl)S  .\NI)  STHOMA.      KjilHlMKlKrilS.      (xr)2r)) 

a.     (VlU  of  yliinits  slidwiug  somatic  mitosis.     Met^pliase.     Oliserve  V-slmpetl 

cliroriiosotnoii  arranged  at  riglit  aiislea  to  long  axis. 
Ii.      '    inilar  condition  in  cells  of  stroma.     Tlif  cliromosomes  are  more  closelv 

chistcred. 

from  a  curetting  it  will  he  noted  that  tlie  ^laud  lumen  is  often 
(hstended  and  contains  shed  cells,  while  numerous  mitoses  indicate 
eonsiderahle  prolifciation.  Tlie  stroma  shows  a  loose  network 
with  occa-sioiial  haemorrha^res,  many  i:iitoses  and  occasional 
lencocytic  infiltration.  Accordiiijf  as  the  glandular  or  connective 
tissue  jiroiiferation  is  jiredominant  we  get  the  one  nr  the  other 
type  of  endometritis.  Later  on  the  onlinary  results  of  ( hronie 
iiiHamniation  supervene,  especially  the  lo.ss  of  ,  '..-..dular  epithelium 
(Fig.s.  120  and  120*). 


THE  FEMALK  GENITAL  ORGANS. 
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Klii.  1211.     Kndomktiutih.     Ci  KKniNt;.     (  x  50) 

A.      MaIM,V    i^r.AXDll.AU   KOHM. 


c.      Red  blood  corpuscles. 
t?.     (^'uUectioH  of  k-ueocytes. 


<:.ll 


II.     Superficial  epithelium. 

I,.      I'lilaiged  and  multiplied  glands. 

1!       MaIM.V    IXTKUSTITIAI,   FOIIM. 
(('.     Superficial  epithelium.      '•'.     Ued  blood  corpuscles. 
U.     (Jlaiids.  (/'.    Considerably  iucreased  interstitial  tissue. 

L 
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Of  new   tfiowtlis    in    tlit>    uterus,   layoniata   in   the   ImkIv   jii 
carcinonm  of  the  cervix  are  tlie  most  iniixtrtant. 

Myoma  and  fibromyoma  are  composeil   of  plain  niiLScle  i>\ 
mixture    thereof    with    Hhrous    tissue    in     varyin<r     proportim 
(Fitr.    120  +  ).      The  relative  amount  of  each  constituent  is  niai 
oljvious   hv   usinii  v.  (!ieson"s  stain.      The   growths  are   liahle 


6     -J 


Fiii.   liOK     Mvo.MA.     riKUi-s.     (>;-jr>0) 

((.     Plain  muscle  film  s  cut  longituiliiially. 
t.      Muscle  filires  cut  transversely. 

nniler<ro  (leij;eneiation  and  lu'crosis.      One  jieouHar  form,  aecnm 
pained  hy  hacmorrlia^e,  is  known  as  "  retl  defeneration"  and   i- 
aeeompaiiied  hy  acute  chincal  symptoms. 

Cancer  in  the  vaginal  portion  of  the  cervix  is  of  epitheli" 
matous    ty])e,    like    tlie    structure    of    tlie    tissue    at    its    site 
of  origin.      It   tends   to  <,'r(iw  irregularly  in  the  so-called   cauli 
tlower    form,   accomi)anied,  as   a    rule,   l>y   much    ulceration    ami 
destructinn   of  tissue. 


THE  FEMALK  (JEXITAL  0K(;ANS. 


lf.3 


111  tlie  supravaginal  iMntion  of  tlie  Cfivix  the  <,'i()wtli  is  <)f 
:i,lt'in>iimtoiiH  tyi)e,  teiidiii-,'  to  be  Holid  and  t'iicfj)liiil<)id. 

IJotli  t'dinis  iiie  liulile  to  spread  tlmnigh  the  substance  of  the 
.itt'vus  and  the  suj)ravai>iiial  form  may  do  so  witliout  atVeeting 
the  OS   uteri  visibly  for  a  ((nisideiable   time. 


l'l<:.    121.      CriiKTTl.Mi.      C-VNCKK  OK   ITKUl  S.      (  X  7.")) 

<(.     Cancerous  epitliuliuin.  c.      IJlooil-clot. 

b       Xormnl  slaii<liilar  epitlielium.  ''•     SFuscle  fibres. 

<.      Inflammatory  area. 

Xew  jiiowth  ill  the  l»od_v  of  the  uterus  is  •.iiuch  less  eommoii. 

Tlie  (listinctivc  features  have  often,  for  imi'iioses  of  diagnosis,  to 
lie  made  out  from  scrapiiigs  of  tis.sue.  In  the  s(iuainous  celled 
uiowth,  the  tiattened.  often  diamond-shaped  cells,  present  hi  large 
;jroups,    generally    make    the    diagnosis    fairly   easy.       In    adeno- 
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carcinomatoua  growths,  the  irregular  many  layered  glands  contn  : 
with  the  more  regular  overgrowtli  seen  in  hypertrophic  endon.  - 
tritis.  Since  in  Ijoth  cases  there  is  often  an  inflammatory  zoi  >, 
this  criterion  is  of  little  use  in  the  discrimination  of  uteri  f> 
growths  (Fig.  121). 


CHAPTER   XXIV 

THK   DUCTLESS   (4LANI)S 


ILL  US  TKA  TI VE  PRE  PA  HA  TIOXS. 

1.  Tliji'oid  gliiiid  in  Miiuple  goitre. 

2.  Tliyriiitl  glaml  in  exoplitlialiiiio  goitre. 

3.  Tliyroid  gljiiid  in  inyxoi'dcnia. 

4.  C'luvinoiiiii  of  tiio  thyroid  gliind. 
">.  Atrophy  of  the  adreniil  gland. 

6.  TuberoulouM  disease  of  the  adrenal  gland. 

7.  t'arcinonia  of  adrenal  gland  (hy|iernei)hroina). 

8.  Skin  from  a  ease  of  Ad<lison's  disease. 
!).  Careinoma  of  the  ])ituitHry  glan<l. 

'I'liK  thyroid  gland  miy  lie  the  seat  (if  (1)  iKJU-iiietaliolie  liyper- 
Irnphy  (simple  liyjieitrophy),  (2)  iiietabo  liypertrnpliy  (exopli- 
llialiiiie  goitre),  i'-^)  <"f  suliactive  atropliy  (inyxnedeiiia)  aii.l  (4)  of 
new  growth  (adenoma  or  cancer). 

In  'Simple  goitre  the  gland  is  much  enlarged.  The  enlarge- 
ment is  connnonly  due  to  cystic  degeneration  with  the  formation 
(if  numerous  cysts  of  various  sizes,  containing  eitlier  colhnd 
material  or  altered  Mood.  Either  tlie  whole  of  the  gland  or  one 
lohe  or  the  isthnuis  only  may  he  aflecteil.  Occasionally  the 
enlargement  is  partly  solid.  Corresjionding  to  this,  under  the 
microscope  there  is  either  an  increase  of  colloid  distending 
the  alveoli  witli  very  little  increase  of  secreting  epithehum 
or  an  overgrowth  of  alveolar  epithelium  with  very  little  increase 
of  C(jlloid,  but   most  commonly  a   combination  of  both  processes 
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(Fij;.    122).      IMIatiition    of   the   lilcMHl-vessels   (ir   tlikkt'iiin^'     f 
tlit'ir  wallH   is  dften   'issociatt'd   witli   tliis  ((iiwlitiiiii. 


\ 

i 


Kid.    \2'2.      SlMl'I.K  ClirillK.      'I'MVIi'illi.      (   X  !   lO) 


•  '.     Aii'a  of  );Iaiii|iilai'  (ivur^'iontli. 
h.      Acini  ilistciiiKil  with  inlloiil. 


'■.      Fil)rous  tissiii'. 
(/.      Dilatiil  vissi'ls. 


Ill  exophthalmic  goitre,  such  incrca.sc  In  the  si/r  ot'  llic  ulaiiil 
as  may  he  |. resent  is  due  jiarlly  {n  \ascular  ilisleiisinii  and  [laitlx 
tu  a  marked  liyiieriilasia  n|'  <r\nu'\  tissue,  wiiii  some  intiltiatieii. 
Tlie  'Jand  is  |iale  and  alinurmally  soft.  Cysts  are  iiul  usiialh 
plesenl.  On  .section,  tiie  naked  eye  aujieaiance  dt'  the  ijlau'l 
rcsenihles  that  nf  the  jianereas.  ( )\viiiu-  In  the  iiisa]i]ieaiance  ei 
fidloid,  the  enlargement  is  much  h-ss  tliaii  in  niaiiv  ca.ses  (.; 
.simple    guitre    (Fig.    12:!).      The    thymn.s    glaml    is    often    stili 


THK    IHCTI.KSS   (SI-ANI>S.  Uu 

lit'isistt'iit  anil  t'liliii^iftl  in  tliis  cuiuliliim.  Micinsoopicallv  llifn- 
IS  .oiisi.UMiil.lt'  jUKlitVraliiiii  of  i-pitlieliiiiii  wliicli  tfinls  t.»  l.ccoiiu' 
.iiiaii^f'l  like  a  iMn'iiuisc  <i\ii\\ii 


'laiul.      It  is  limit'  ciiliical  oi  ciiluiiiiiai 


l-'iu.  1:;:!.     Kxi'i'iniiAi.Mic  c;<hti!K.     Tiiviiiiiu.     (  ■  IL'O) 

■  I.  IMolifiiution  <if  ci-Us  fi)iniiiij,'  solid  acinus'. 

'<.  'I'lif  s:ii«u  in  an  tailiii  »tage. 

'•.  Acinus  suiiouniled  liy  lymiiliccytic  iiifiltiation. 

r/.  (Maiuilar  deposit  in  Innirn  c.f  acinus. 

. .  ( 'oUoid  material  luconiiiis;  granular. 

lliiiii  iiniiiial  ami  sIkiws  miiiifrinis  initn.><(".-;.      'I'ln'  spaces  arc  tillid 
with  a  iiiatfiial  which  is  ukuv  oraiiulai-  ami  tliiiil  tliau  ccllnid. 

Atrophy  of  the  gland  m-curs  as  ihc   result    of  a   iiioi,a-cssivc 
<lironic    iiitlaiiiiualniv  imiccss  which    Icails   in   the   dcsti  ucli.ni    of 
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seiiietiiig  tissue  and  its  replacement  hy  fibrous  tissue.     Areas 
leucocytic  infiltration  with  distended  blood-vessels  may  be  foui. 
until   quite   a   late  stage.      Clinically,   the   condition   known    , 
myxoedema   lesults.     A  .similar  state  is  produced   by  operati'. 
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FlC.    124.      TllVliOlll   I.I.AM)   IN    MYXOKhKMA. 


xlO(l) 


a.  Keinaiiis  of  gland  ti.'-sup.     Structure  still  ijuite  evident. 

''.  Fibrous  tissue  replacing  gland  tissue. 

c.  Lymphocytic  infiltration  preceding  (b). 

(I.  Veins  niucli  dilated. 

e.  Artery  in  midst  of  fibrotic  patcli. 

removal  of  the  whole  thyroid   or   by   its  confjcnital  alweiict 
atropliy  (Fi.r.  li'4). 

New  growth  in  the  thyroid  gland  is  generally  benign  (adenoma). 
cnnsisting  of  .several  Kin.'iU  sj.hotifvd,  j-aitly  encapsulated  ginwlh.-. 
buried  in  the  substance  of  the  gland  and  distinguishable  from  it 


or 


THl.   i;:  CJTLESS  GLANDS. 


169 


iiiicroscopically  by  their  greater  celhilarity.  When  malign  it,  there 
is  no  capsule,  the  mode  of  growth  is  irregular  and  penetrative 
and  the  cells,  instead  of  being  cubical,  are  splieroidal-shai)e(l  and 
unequal  (Fig.  12r»). 


:•*.."■•■  ■W'.''--^.'iw.'«""t--"'.  i»-       ^C*>  4    T^i:~  -  ■ '- 

•  I         '     _     .-.v  »  vO'...-.'.«T''-     •v^'  -  '    * —  ' 

'        ••■-^•••^.-kv.^•:l?•?«^*■-%^.-:..^>!••' 

Fig.  12.").    Tnvm>ih.    Carcixom.\.    (  x  100) 

((.  Area  of  new  growtli  with  occasional  acinar  arrangement. 

6.  Area  of  solid  mass  of  cells. 

c.  Advancing  edge  of  growth  into        (?,     connective  tissue, 

r.  lUooil-vessel. 

In  the  adrenal  gland,  the  most  common  atVections  are  haemoi- 
iliage,  tu1)erculous  disease,  atrophy  and  new  growth. 

Tuberculosis  of  tlie  adrenal  gliusd  lias  only  tlie  ordinary 
features  of  tlie  process   and  when  so  extensive  as  to  cause  total 
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destniction  of  tlie  glaiuliilar  tissue  (Kij^.  126)  leads  to  tlie  san 
lesult  us  atrophy  t'oUowinjf  on  chniiiic  intlamiiiatioii.      Here  tl 


<  'oitiral  ci'lls. 
Mi'iUillary  cells. 


TniKiici.K.     (  '  7')) 

''.      l,ymiilioc'vtic  lionler  iif 
'/,      cascntlM  tiilioicU*. 

tulpiilt's  arc  iciluceil  in  size  ami  the  spaces  lictwecii  llieiii  iMcu|)ii'i| 
with  lyiiijihocytes  (]-"it;.  127).  I'mth  tlicsi' jiathnliitiiral  states,  wiicii 
hilatcial,  inndiice  tin'  cuiiditioii  known  as  Addismi's  disease.  Tln' 
skill  is  iit'ti'ii  discoloured  from  a  dfiinsitidii  nf  ]ii;^iiiciit  (Ml:.  12S). 

Haemorrhage  into  hoth  ■j.lands  is  imt  xcrv  iimoiiimoii  after 
infe(;tioii>  disease  in  children  and  may  he  so  exteiisi\e  as  tn 
destroy    the   udaiids  and   cause   ileatli. 

Of  jainiary  new  i^rowths,  the  hypernephroma  is  the  mn.-t 
iiii}MPrtant.  lait  the  adrenal  <;laiid  is  also  nften  the  .seat  ><i 
secondary  deposits.  AltliiniL,di  of  adrenal  ori^^^in.  hyiternejihrunia 
is  found  more  often  in  the  kidney  than  in  the  Lrland.  When 
simple,    it    is    often    calleil    an    a<leiioma    and    is    ((impnsed    of    a 
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Vu..  127.     .\niiKN-Ai..     Aruoi'iiv.     (  xCO) 

((.     Tliickcncil  caiisuU'. 

//.      l.jiniiliocytic  iiitcigliiu'.ular  infiltration. 

c.      AtiopliiiMlcoliiiniis  iif  glanil  cells. 


^'i  .s'.vV. 


Kiel.  12S.     Skin.     .VddisonV  |)|s|.;.\sk.    (  ><  l-">0) 

((.  SniH'iiicial  t'liitlKliutn. 

'/.  !\laliiiKl'i«>i  laytT. 

<•.  Stratum  graiiulo.siiin,  witli  iiij^inent  in  co\\». 

i(.  (  oi  iutn. 
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solid  mass  of  cells  lesoinliliiig  the  cortex  of  the  adrenal  glaii' 
When  lualiynant,  the  tiuiioiir  forms  papilliferous  alveoli  beariij 
cubical    epithelium  nii   delicate  stalks,  or   it   iiiav   take    a    fori 


^liX'^oy: 


Fl(i.    120.      Hvi'KKNKI'llHOMA    (HOIXI)A    V    ZOXK).      KlIlXKV.      (  X  75) 


a.     Cella  of  growth. 

4.     Atroi>hic  glomerulus  in  kidney. 


'•.      Intlaininatory  area  in  kidney. 
(/.     Compre^ied  tubules  of  kidney. 


resemliliii^'  (listciided  and  irrcffiilar  kidney  tidiules  (Fig.  12!)). 
The  malignant  growth  (,uniiircsses  and  destroys  neiglihouring 
tissues  and   deposits  ineta.static  growths  in  other  organs. 

The  pituitary  gland  is  .sometimes  the  seat  of  new  growtii : 
l>otii  of  carcinoma  and  of  sarcoma,  of  hyiierpiasia  and  of  fibroid 
change.      These  C(jnditioiis  produce  marked  clinical  symptom.s. 
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CHAPTEIl  XXV 
THE  BLOOD 


ILL  US  TRA  TI VE  PHEPA  HA  TIOXS. 

1.  Bl<K>d  fi-Diu  a  case  of  chloroHis. 

2.  Blood  film  fioiii  a  ease  of  idiopathic  anaeniia. 

3.  Blood  film  from  a  case  of  myelogenous  leukaemia. 

4.  Blood  film  from  a  case  of  lymphatic  leukaemia  (acute  and  chronic). 

5.  Blood  film  from  a  case  of  pseudo-hukaemia. 

TilF,  i)atho]ngieal  alterations  in  the  blond  corpuscles  may  allect 
their  nuniher,  shai)e,  size,  colour  and  cellular  constituents  so 
far  as  the  changes  are  anatomically  demonstrable.  The  chief 
linmary  diseases  of  the  blood  are  chlciosis,  idiopathic  anaemia 
and  leukaemia.  Secondary  changes  occur  in  other  diseases,  su(;h 
as  the  infectious  (Hsease.s  and  lead  poisoning. 

In  chlorosis  the  number  of  red  cells  is  slightly  reduced,  the 
size  is  not  so  uniform  as  in  normal  blood  but  the  shape  remains 
the  same.  The  haemoglobin  is  diminished,  so  that  the  erythro- 
cytes aie  of  jialer  colour  than  normal. 

In  idiopathic  anaemia  the  red  cells  are  diminished  in  number 
and  they  are  often  deformed  as  well  as  <liminutive  in  the  stained 
blood  film.  Nucleated  erythrocytes  are  not  uncommon  and  the 
individual  cells  appear  of  deeper  colour  than  normal  owing  to 
the  excess  of  haemoglobin  which  each  contains. 

Red  cells  niav  occasionally  be  seen,  in  suitably  stained 
specimeiis,  containing  blue  granules,  the  so-called  basophile 
de<'eneration.      Tiie    colour  of   such   ct  is   is   often   blue    rather 
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tliaii  pink  (polyt'Iiioiiijitopliilia),  l)iit  either  i)f  tlie  two  euiKlitioii 
bii.sojiliilia  and  iHiIycliruniatophilia,  also  dccuis  indejjendently  i 
tlie  presence  of  tlie  other.  The  leucocyte.)  are  reduced  i, 
iiuniher. 

In  spleno -medullary  leukaemia,  so  calle<l  hecaiise  tlie  mien 
.scopic  chanyes  are  seen  ininoipally  in  the  spleen  and  in  the  liotit 
marrow,  the  distinctive  featurt!  is  the  occurrence  in  the  circuiatin 
hlood  of  cells  which  normally  are  found  only  in  the  lione  niariuw 
hence   their  nau'e  of  "  myelocytes."     They  are   inimatuic   wliit 
cells   which,  while  showing  the  specific  granulatiim  of  the  clas 
have    a    relatively  sim])le   nucleus.     The  neutniphile  myelocyt  ■ 
re.send)les  the  neulrophile  leucocyte  I>ut  is  larger  and  the  nuclen-, 
which  instead  of  heing  loiied  and  forming  three  sides  of  a  sipian- 
is  spherical  or  oval,  occupies  a  larger  proportion  of  the  cell  ani 
takes    on    only  a    fai'it  stain.      In  the  ensinoidiile  myelocyte  tin- 
faint  stain  and  relatively  simple  form  of  the  nucleus  alsn  occui. 
In  addition  to  the  increase  in  n\nnlier  of  neutniphile  cells  aiiii 
myelocytes  there  is  also  an  excessive  numlier  of  mast  cells  ami 
eosinojihile  cells  jiresent.     Thus  lioth  the  ahsoluteand  proportionati' 
nundiers  uf  the  various  leucocytes  are  iirofoundly  altered. 

The  red  cells  undergo  a  progressive  diminution  in  nundiei 
during  the  coiir.se  of  the  disease.  Immature  red  cells  ajipear, 
hoth  normohlasts  and  megaloMasts.  The  fd.mer  has  a  nncleu> 
and  is  of  normal  size  or  a  little  smaller:  the  latter  is  alsn 
nucleated  but  abnormal ly  large. 

In  lymphatic  leukaemia  the  excess  of  lymphocytes  is  the 
chief  feature.  In  the  chronic  form  the  small,  and  in  the  acute 
form  the  large,  lymphocyte  predominates.  The  nundier  is  gr(>ate.«i 
in  the  chroinc  cases. 

It  should  be  rememlicred  that  lioth  myelocytes  and  e.xces- 
of  lymjihocytes  may  be  found  in  the  blood  apart  from  the 
disease,  leukaemia. 

The  coarsely  granular  acidophile  cells  are  jiresent  in  exces> 
(eosinophilia)  in  parasitic  diseases,  especially  those  due  to  worms 
of  various  kinds,  in  some  skin  diseases  and  in  asthma. 
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Leucocytosis,  viz.  an  ineicase  in  the  minil)or  of  iifiitntiiliilc 
leucocytes,  is  often  seen  in  seplic  cases,  especially  in  tliose  liaviii^r 
all  enclose<l  collection  of  pus.  Mere  septicaemia  hy  itself  does 
n.it  lead  to  so  niarkcil  a  leucocytosis. 

Leucopenia,  viz.  a  decrease  in  the  nundjer  of  leucocytes,  is 
tound  in  a  few  acute  infectious  di.seases  of  which  cntciiiii  ami 
general  tul>eiculosis  are  the  most  important. 


KEY   TO  COLOUItlCh   PLATE. 
A,   «  AM.  f,   .IKNNKKS   STAIN;    l>.   H.\K.M.VTO.\.YI,IN   AND   KO.SIN. 

A.      Sl'LKXO-MKlXl-L.VKY    I.KIK.VKM  I  A.      (  X  :"iOOl 

-/.  Neutrophile  myelocytes.  .''•  Lai gf  lymphocyte. 

'  Nearly  fully  dcvelopeil  iieutropliile  leucocyte.s.  fi.  Small  lymplioeyte. 

r.  Iiiternifiliiite  myelocytes.  ''.  N'ormolilasts. 

(?.  Mast  cells.  <■  l^eil  cells. 

,'.  Large  neutropliile  myelocyte.  /■  Kosiiiopliile  myelocj  to. 

B.      lAMl'HATir   I.KI  KAEMIA.      (  X  ."00) 

11.  Neiitropliile  myelocyte. 

[I.  Lympliocytoid  cells  of  various  .sizes  forming  the  majority  of  cells. 

;/'.  Large  lymiihocytoiJ  cell  with  iieutroiihile  granulations. 

h.  Nucleated  red  cell.  k-     Ke'l  cells. 

(\      IliI(ll>Alll[l'   ANAKMIA.      (  X  .")0(l) 

((.  Neutrophile  myelocyte.  /•     Transitional  cell. 

/).  Nucleated  red  cell  showing  basoiihile  granules  (granular  degeneration). 

h'.  Ordinary  red  cell  showing  baso|ihile  granules. 

k.  Kcd  cells  of  vario«.s  sizes  ami  shapes  dioikilocytosi.s). 

/;.       INKIDOI.KIKAKMIA   INKAXTI.M.      (   X  .-)()0) 

a.      Degenerate  neutrophile  leucocytes.  ;/.     Small  lymphocyte. 

/.      Large  lymphocyte.  *•     Nucleated  red  cells. 

h'.     Red  cell  with  granular  degeneration 
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CHAPTER   XXVI 

SEROUS    MEMBRANES 


IL  L  US  TRA  11  Vli  PREP  A  RA  TIONS. 

1.  Acute  pericarditis  in  stage  of  oigaiiisation. 

2.  t'hroiiic  tibrinous  peiicaiilitis. 

3.  Acute  pleurisy. 

4.  Acute  peritonitis. 

5.  Chronic  ))erihepatitis. 

The  serous  membranes  embrace  the  pic;. a,  ])eiicar(lium  and 
peritoiieuni.  IiiHamiiiation  is  tlie  most  common  lesion.  Tlie  two 
layers,  of  which  each  of  these  membranes  consists,  may  either  In 
separated  further  apart  than  normal  Ijy  the  presence  of  an  excess 
of  fluid  in  the  cavity  which  they  Itonnd,  or  in  the  absence  of  Huiil 
become  adherent  and  connected  by  the  excess! vj  formation  of 
filirin.  In  many  cases  the  ultimate  result  is  the  same,  for 
adhesions  form  after  the  absorption  <jf  the  excess  of  fluid. 

Pericarditis,  in  its  acute  form,  is  caused  by  bacteria  or  toxins 
and  therefore  occurs  commonly  in  the  course  of  certain  inf(>ctiv(> 
diseases.  The  phenomena  are  the  same  in  principle  as  those  seen 
elsewhere  in  inflammation.  The  variations  in  detail  arise  chiefly 
from  the  fact  that  the  process  takes  place  on  a  very  vascular  frt'c 
surface.  Consequently,  after  the  initial  stages  of  eon^'estion  auo 
stasis,  the  exudation  of  lymj)h  proceeds  more  rapidly  and  is 
greater  in  amount  than  in  solid  tissue.  I'ernument  traces  ami 
evidence  of  previous  inflammation  nearly  alwiys  renuiin  after 
recovery. 
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FlCi.     l;il.      HkAKT.      (HUOMU   1'KK1<AK1>I1I>.      1^10) 

(I.      I'Mjiillifonn  (lei«i8it  cif  fibrin. 

6  and  r.     Dcjiosit  of  fibrin  in  progressive  -tages  of  organisation. 
rf.     Knornioiisly  tliickened  jiericardium  w  -h 
f,      large  1)1'"!  vessel".  Mvocanlium. 
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In  the  most  common  form — ilieumatic  pericarditis — a  fibrinoii 
lymph  (with  but  few  leucocytes)  is  exuded.     The  lymph  become 
adherent  to  the  epicardium  and  entangles  some  leucocytes.     Tli 
superficial  layers  of  nmscle  fibres  share  in  the  process  and  sho% 
signs    of    myocarditis,    with    corresponding   histological    change 
(Fig.    130).     Tlie  stage  of  organisation  follows  and  a  few  <lay 
later  a  section   through  heart  muscle,  pericardium  and  exudat-' 
will    show    the    following    ditlerentiated    layers,    arranged    fron. 
without  inwards  towards  the  lieart :  (<')a  deeply  stained  netwoil: 
of  fibrin  and  leucocytes,  (b)  a  less  deeply  stained  layer  of  granular 
fibrin,  more  wliite  cells   and  a  few  capillaries.     The  c..,)illaric  > 
become   generally  larger  and  more  nvimerous  as  we  pass  inwards 
and,  together  with  hyaline  material  and  mononuclear  cells,  niaki' 
up  the  next  layer  ('■).      In   the  next  stratum  ('/)  there  is  vei\ 
little   fibrin  and   the  cai»illaries  are   surrounded  with  a  form   <  f 
granulation   tissue  wliich  (»)  elo.se  h)  the   heart  muscle  contains 
fibroblasts  and   new  hlirous  tissue.      Later  on   the  fibrous  tissue 
becomes  vascularised.    A  similar  pnjcess  may  go  on  in  the  parietal 
layer  of  pericardium  while  the  two  layers  are  in  contact  resulting 
in   an    adherent    anil   thickened   })eneardium.      Finally   we   iiavr 
(/)  a   layer  of  myocarditis  (Fig.    131). 

A  similar  process  takes  place  in  pleurisy  but  here  tiie  infection 
usually  passes  from  the  lung  to  the  pleura  and  on  account  of  the 
lesser  density  of  lung  compared  with  heart  tissue,  a  greater  thick- 
ness of  lung  than  of  heart  tissue  is  involved  (Fig.  132). 

In  peritonitis,  by  reason  of  the  close  apposition  of  the  layers 
of  intestine,  the  exudate  consists  muinly  of  neutrophile  leucocytes 
witli  comparatively  little  tluid  and  fibrin.  There  is  separation  »i 
the  muscular  layers  of  the  intestine  i>y  exudate  and  the  individiuil 
fil)res  are  swollen  (Fig.  133). 

After  chronic  inflammation  of  very  long  persistence  the 
peritoneal  covering  of  an  organ  like  the  liver  (Fig.  134)  may 
become  enormously  tough  and  thick.  It  consists  then  of  \ery 
condensed  fii)ruus  tissue  with  \ciy  few  inselei  and  bardly  any 
cytoplasm. 
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Fig.  132.    Pi.kurisv.    (  x  75) 

(I.  I/Ung  tiaaue,  congesteil. 

6.  liarge  vc9.selH  in  tlie  ailjaccnt  pleura. 

<•.  More  recently  formed  vesxeU  in  external  hiyer.i  of  thickenetl  pleura. 

(/.  liayer  of  blooil.  c      Thick  layer  of  tihrin. 

/.  Thin  layer  of  leucocytes. 
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Fiii.  133.    Intestinal  wall  (i-oktion  ok).    Peritonitis.    (  v.  \ra) 


II.  T.Ayi>r  nf  filirin  and  leucocytes. 

'/.  Tliickeiied  layer  of  peritoneum. 

(.  Swollen  muscle  fibres. 

a'.  Portion  of  a.    (  x  400) 


c.     Dilated  capillaries. 

((.     .Swollen  connective  tissue  cells. 


SEROUS  MEMBRANES. 


181 


III  all  three  cases  the   process  may   lie  suppurative  aud   the 
cavities  l)e  tilled  with  pus.     If  recovery  take  place,  the  serous 
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Fl<;.    134.      I'KKIHKI'ATITIS.       (Ol.l>.)      (xiOO) 

II.  Liver  tissue  partlj-  reidacetl  liy  connective  tissue. 

b.  Bouiidaiy  layer  of  leucocytes. 

r.  Layer  of  fairly  dense  new  connective  tissue. 

(/.  Outir  layer  of  more  open  connective  tissiie  with  a  few  Icucooytes. 

luenihraue   concerned   is    much   thickened    with    new   connective 
tissue. 

In  the  peritoneal  cavity,  the   luulliplicily  «i  «ayans  leads  to 
nianv  varieties  of  a<lhesion. 
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The   other  primary  affections  of   the  serous  membranes  ar 
neither  numerous  nor  common. 

Tubercle  is  usually  secondary  to  affection  of  the  neighbourin : 
organ,  consequently  tuberculous  pericarditis  is  the  least  commc. 
and  tuberculous  pleurisy  the  most  common. 

Of  the  three  membranes  the  peritoneum  is  most  often  affecte  i 
with  new  growth.  It  is  nearly  always  secondary,  although  colloid  1 
cancer  and  mesotheliomata  (tumours  of  similar  characters  an'i 
origin  to  the  endotheliomata)  do  occur  primarily.  Occasional! . 
general  carcinomatosis,  secondary  to  growth  in  one  of  the  pelvi : 
organs,  is  found.  It  manifests  itself  as  numerous  nodules 
scattered  all  over  the  peritoneum. 


CHAPTER   XXVIl 
THE  lAMPHATIC  (iLAXDS.    THE  BONES 

ILLLSTRATIVE  PREPAKATIOXS. 

1 ,  Lviiipliatic  gland  in  lynipliaflenonia. 

•2.  Lymphatic  gland  in  tlie  neigliliouihood  of  a  tattoo  mark. 

3.  Chondro-sternal  junction  in  rickets. 

4.  Cartilagi  and  synovial  membrane  in  rheumatoid  arthritis, 
ri.  Cartilage  and  synovial  membrane  in  gout. 

The  lymphatic  glands,  being  virtually  filters,  are  especially  liable 
to  infection  and  inflammation  resulting  from  processes  occurring 
in  their  vicinity  and  to  the  reception  of  deposits  of  foreign  bodies 
or  new  growth  conveyed  to  them  through  the  lymphatics.  In 
some  blood  diseases  the  lymphatic  glands  show  changes  which 
are  probably  primary  and  they  may  also  Ije  the  seat  of  primary 

sarcoma. 

Pigmentation  is  frequently  seen  in  the  bronchia'  <-'  tids  of 
town  dwellers,  miners  or  others  having  dusty  occupati-.ns.  After 
tattooing  the  pigment  is  partly  carried  away  to  the  nearest  glands. 
It  is  then  found  mainly  within  the  plmgocytes  which  conveyed  it 
and  in  the  endothelial  cel'^  of  the  glnnd.  It  causes  proliferation 
of  these  cells  with  ultimate  fibrosis  (Fig.  135). 

Lymphadenitis,  or  inflammation,  is  usually  the  result  of 
bacterial  infection,  including  typhoid  and  plague  bacilli  as  w-11 
as  pyogenic  organisms.  Softening  and  necrosis  of  the  gland, 
together  with  aggregation  ot  tlie  causal  organism  within  its  tissues, 
are  the  most  marked  special  features  of  glandvdar  inflammation. 
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".      Xoiiiial  gland  ti.sMie. 

I>.      (Jlaml  tisNiie  with  iiinimiitarv  ilc)M.sit. 

<■.      Dilateil  ca|nllaiv. 
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Tuberculous  infection  pKiilutrs  distinctive  appearaneea. 
Macroscopic-ally,  there  is  yellow  caseation  or  calciticatioii  and 
microscopically,  the  presence  of  parlicnilarly  typical  <,'iant  cell 
systems  (Fig.  13o*).      In  adilition,  there   is  proliferation   of  the 


Fk;.    \'M.      l,V.MrilAliKM>MA        (;i.AM>.      (x'OO.l 

Showing   iiicieasu   of    leticulniri    temling    to    fibrosis,    with    munoiiucli'iir    ami 
imiltiimclear  giant  ct'lls. 

reticular  cells,  generally  followed  hy  necrosis  and  tlic  prnductinn 
of  masses  of  g-rainilar,  striicltireless  material  (caseation). 

In  lymphadenoma  (Hodgkin's  disease)  tlie  lym]>hatic  dands 
undergo  a  gradual  enlargement  witlmut  any  cliaracteristic  changes 
HI  tiie  blood.      The  ettects  hear  resenddance  hoih  tn  tubercle  and 
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to    tumour  fonnation.     The  glands   remain   discrete,  are  senc  - 
opaque  and  partly  grey  and  partly  streaky  yellow  in  colour. 

Microscopically,  the  most  striking  featiue  is  the  presence  f 
phagocytic  giant  cells  arising  from  the  endothelium.  Some  f 
these  cells  are  mononuclear,  some  are  multinuclear.  T^rge  sys.- 
cytial  masses  also  occur.     At  first  there  is  an  increase  of  lymphod 


Fig.  137.    Lymphadkxo.ma.    Oland.    From  ofTER  later  of  preceding 

Kii;lKK.     (  x2.")0) 

X.     Lymphoid  tisnue.  6.      Multinuclear  giant  cells, 

r.      Mononuclear  giant  cells. 

tissue  but  it  is  soon  o\ertaken  by  proliferation  and  subsequent 
fibrosis  of  the  reticulum  (Figs.  1.36  and  l."!7).  In  .some  instanci's 
there  is  an  increase  in  the  number  of  eosinophile  cells  in  the 
substance  of  the  gland.  Finally,  the  gland  becomes  quite 
fibrotic. 

Lymphosarcoma  is  an  extremely  malignant  new  growth 
arising  in  lymphatic  glands.  It  is  characterised  by  a  great  multi- 
y)lication  of  lympliocytes  without  corresponding  proliferation  if 
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the  remainder  of  the  gland  tissue,  so  that,  microHcopieally,  the 
mahgnant  nature  is  not  at  once  evident.  Tlie  loss  of  proportion 
between  the  various  tissues  difl'erentiates  it  from  the  enlarged 
{.linds  due  to  non-malignant  lymphoma.  Lymphosarcoma  is 
found  most  often  in  the  retroi)eritoneal  and  mediastinal  glands. 

Anatomically  rickets  is  seen  chieHy  at  the  junction  of  bone 
and  cartilage  in  the  long  bones  and  ribs  and  forms  nodular 
swellings  in  these  regions. 

Microscopically,  we  find  an  irregular  overgrowth  and  inter- 
mixture of  bone  and  of  cartilage,  together  with  thickening  of  the 
periosteum.  Between  the  normal  cartilage  and  the  normal  bone 
are  four  abnormal  interdigitating  zones.  (1)  The  regular  rows 
of  cartilage  liecome  disarranged  and  gradually  broken  up  by 
(li)  a  network  of  partly  calcified  fibro-cartilage,  itself  intermingled 
and  continuous  with  (3)  irregular  partly  ossified  tralieculae,  which 
pass  on  into  (4)  osteoid  tissue  with  imperfect  calcification, 
arranged  in  a  very  open  network  enclosing  large,  marrow-filled 
spaces  (Fig.  138). 

Under  a  high  power,  it  will  be  noted  that  the  individual  cells 
are  irregular  in  size  and  shape,  that  in  some  parts  cartilage, 
calcified  cartilage  and  bone  are  all  mixed  up  together.  An 
excessive  number  of  osteoblasts  appears,  especially  under  the  peri- 
osteum, forming  imperfectly  calcified  tissue  and  large  Idood-vessels 
may  be  seen  in  each  zone.  Tlie  condition  appears  to  be  due  to 
the  irregular  cell  proliferation,  which  gets  entirely  out  of  step 
with  the  processes  of  calcification  and  ossification. 

Gout,  when  it  aH'ects  tiie  joints,  leads  to  the  deposit  of  an 
opaque    white    layer    of    urates    on    or    beneath     the     articular 

surface. 

Microscopically,  opa(|ue  bundles  of  urate  cry.stals  can  lie  seen 
extending  into  the  cartilage.  They  are  thickest  at  the  edge  and 
gradually  thin  down  as  they  pass  inwards.  Around  the  crystals 
the  cartilage  is  necrosing.  Sometimes  the  urates  act  .as  foreign 
bodies,  so  that  the  signs  of  infiammation,  giant  cells  and  granu- 
lation tissue,  may  then  be  found  in  tlieir  neighbourhood. 


rJfl  Urs".'-  :  i 
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Kli:.    13S.       RllKKTS        COSTOSTKUNAI.  .MX(TI()N.      (   x  10) 

'(.  Uoilitjiv  Clllii.i^e. 

'•.  » 'nrtilage  Ik-coiiuiij;  ii rt'gular  and  l)i()keii  ui>  lines  of  commencing  calciflcatioii. 

'■.  Condition  of  i,  yet  more  marked.  <l.      Irregular  ossification. 

c.  Iiregular  osteoid  tissue.  /.      Irregular  Ijony  tissue. 
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111  rheumatoid  arthritis  tw..  strata  ..f  tli.-  synovial  nii'iiiWraiif 
are  distiiiniUHhaMt' :  a  ((.arser  ..liter  stiatmii  ..f  til.roUH  tissue  iind 
a  tliiniier  internal  "ue  fnnnin^'  the  real  lining  of  the  jdiiit.  The 
tissue  composing  tlie  inner  stratiini  has  an  oedeiualoiia  ai)i>eaiaiioe 
and  often  contains  giant  cells.  The  v»'ssel  walls  are  thickened 
and  there  is  fre(|nently  i>erivascnlar  intiltration  with  luoiioiiuclear 
leucocytes.  In  ihe  later  stages  cf  ehurnatioii  the  thin  layer  of 
compact  bone  on  the  surface  heconies  worn  away  with  simultaneous 
i.ioduction  hy  osteohlasts  of  new  hone  helow.  Theie  are  no 
necrotic  clianges  as  in  gout. 
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varies  con.si<leial>l-      itli  tlif  'lifiereiit 


IL  L  Usrix-A  TI VE   I' HEP  A  AM  IIOXS. 

1.  Muwtlc  Hl.i-iin  iilii.jmthir  nnisculm' atin|,li\. 

-'  Miw.  le  (il    ,siii  |)wii(lo-li_v|(ortinf»liie  [KiiHi 

:i.  Muh,  1,-  til>re««ti.iwiii;r  Jiyaliiie  (leu-iiiei-atiiiii     .  t'lit.-ri. 

4.  Xi'ive  Hhiex  in  earl.v  pc  i  iplieial  ii.iiiiti». 

•"'.  Xiive  rilnvH  in  late  p.!  ijilu'ial  iieui  itis  (ali   .?  ..lie). 

•).  Xeiv.-  lil.i.-siii  peii|>lieral  neuritis  ((liphth.-ririf). 

Inflammation  of  nerve  (neuritis),  -vli.-ii  n.!  liauiuatic,  i-^  lirou^ht 
alxuit  hy  SMtiir  i»)is..ii,  ..loanic  oi  iiii.ij,'aiiic.  Tl..-  extent  and 
amount  of  Hit-  niflaniinatii 
toxins. 

Maemscopically,  ilu'ic 
nerve  trunk  with  olividib 
be    '   'lie  or  sul«ieute,  l-u 

iliti.  .      .|u   nut    neoessaii'     (  .rresjiund.      Li    i 
toxin  has  a  .selectivi-      ij.      lor  parli     lar  n< 

111  -ome  cases  («.-/. 
(legeneiatinii  ,,t'  ner\e  h 
process  begins  with  bi 
fretjuently  i. 'mains  lim 
although  the  axis  cylin' 
(It-'enerate.  The  surronnuino 
infiltration  (Fi^    139). 
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In  othe'  catHjs  ■  -,  'eail  ainl  ai-Mciiic  poiHoniiig)  tlie  raeilnamy 
s}=«ath  anil  the  sn  muiulin  isMiiPs  Iwar  tin-  l)ruut  of  llie  attack. 
Ti  •  myelin  iliMini.'.'nites.  en  ovei  ^hort  t'ligtli  '>*'  lerve  (tnly, 
ini  the  connectivt  iMiic  iml  i  lu-kennl  and  initeil  with 
leu    KjyteH. 

1  yet   lUi.her  <     sh  of  nwe  (».//     lii)lithma,  alu.  h()li.-.iu)    ixi- 
cvliiiiler,    medullary    sheath    antl    Minnuiiiliii«r    tis-ne     ;i'h      >U 


FlO.    i;«t.      1'KH1IM  = 

a.     Degenerateil  nerve  fibres,  alin^ 
b       Nerve  fibri-s  in  vaii^us  >.t»ges  . 
anil  axis  cyliiiilers  break    ri  up. 


I  xHOO) 

ml  not  taking  the  stain. 
11.     Iilyelin  ^lieatli  mostly  gone 
'  inttaniiiiation. 


aU'ected.  The  a.\is  cyliiiiUT  degenciatioii  '<e;_aiis  ijuite  farly,  but 
accomi>anyiiig  it,  out.'^ide  the  fibres,  there  is  intlnnimatioii 
with  I milife ration  of  liie  cells  ami  nuclei  of  the  tissues 
arounil. 

In  pseudo-hypertrophic  p.  .alysis  tiie  muscles  are  apparently 
increased  in  size,  but  even  the  naked  eye  section  shows  that  the 
increase  is  due  maiidy  to  fat  and  not  to  muscle.  Microscopically, 
large  deposits  of  fat  are  found  i)etween  the  mu.scle  fibres  which 
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present   very  great  vari.atioii8  in  size  and  in  parts  Imve  almos 
di8apj)eare(l.     The  fibres  nijiy  be  eiilier  larger  or  smaller  thai 


Kk;.  14(t.    MrscLE  ix  pskiih)-hypkktkoi'1iic  j-akalvsis.     Stainkd  with 

D.sMIf   ACIII.      (   X  100) 

II.     Muscle  filiren  cut   lougitudinally,   in   which   the   fat  i»  deposited  in   fine 

dropletH.     The  diameter  of  tlie  fihres  varies  considerably. 
b.      I^rge  fat  droplets  in  the  interstitial  tissue, 
c      Overgrowth  of  fihrous  tissue. 

normal  and  are  often  in  a  state  of  fatty  degeneration  (Fig.  140). 
Occasionally  a  degenerated  muscle  spindle  may  be  seen. 


CHAITKU   XXIX 
TIIF  CKNTUAL  NKRVOUS  SYSTEM 


ILL  USrilA  TI VE  I'ltEPA  II A  TIOXS. 

1.   Acute  suppurativo  incninjiitis. 

•2.  Tuln'iviili>iis  iiiLMiiiigitis. 

:i.  < 'liionic  encephalitis  in  {jeneral  jjaralysis  of  the  insine. 

4.  I'eiivasciihir  intiltration  in  cluonic  neivmis  disease  (chmeu). 

'>.  TiiniiMir  iif  tlie  (Ima  niatei-  (psanini(inia). 

Inflammation  nf  the  nieniii<,'i's  (iiu'iiiiigitiM)  may  lie  acutf  or 
clinmie. 

When  (icoiirriii<;  on  tlie  ilura  iiiatcr  (paeliymeiiiiiiiitis)  it  is 
usually  seci Hillary  eitlii'r  to  trauma  or  to  infection  ;  the  latter 
inav  spreail  from  the  skull  on  tiie  oiitside,  or  the  pia  mater  on 
the  inside. 

The  pia  mater  is  much  oftener  attacked  primarily  (leiito- 
meningitis). 

Serous  leptomeningitis  is  indislinguishahle  from  oedema  ol   the 

jiia  mater. 

Leptomeningitis  with  the  formation  of  jius  may  result  from 
ill)  secondary  septic  infection,  c//.  from  otitis  media,  (/')  acute 
infectious  diseases,  <■.;/.  ccrelmispinal  meningitis,  influenza  or 
gonorrhea,  {'•)  tidtercle  and  ('/)  syphilis. 

Naked  eye  inspection  alone  is  generally  unahle  to  distinguish 
hetween  (a)  and  (A)  and  apart  from  actual  demonstration  of  the 
responsihle  organism,  there  is  no  great  dilVerence  in  the  histological 
appearance.  The  suharachnoid  space  chii'Hy  on  the  lateral  and 
vertical  aspects  of  the  hrain  ami  particularly  along  tlie  cour.se  of 
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the  vissfls,  is  filled  and  tlieii  distended  with  tihiin  and  leiicn 
eytes,  between  ur  within  wiiich  as  tiie  case  may  l>e  the  speeiti' 
<n<;anisni  is  often  to  he  fonml.  The  vessels  also  are  iniifh  dis 
tended,  while  the  ](eiivascnlai'  sjiaces.  esjiecialiv  in  the  snlei,  iw 
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Kii.    Ul.     All  IK  >i  I'i'i  iiAiivi;  \uMN..iii>.     (      ;C>i 

".      I,ar(.'i' cillx.  /..      Siiiiill  ci'lls  ill  pin  iili'iit  I'xmlati' 

'•.      l-BviT'if  !iirj;i'  ip'onniniclt'ai  nml  iiiilntliflinl  ciHm  in\t  ceielinil  ooiti'X,  Iviiig 

ill  a  liKise  iiiivilnMiik. 
''.      r.limil-ve^si'ls.  r.      MoniiiiiicK'iir  chIIs  in  siilrii". 

tilled  witli  an  oiitci,  denser  layer  of  leiicneytes  surroiimlin^'  .111 
inner,  Inusei'  layer  containing  a  lari^e  ]iro]»)rtion  of  new  cmi- 
neclive  tissne. 

I'sually  the  adventitia  also  is  intiltrated  :   the  nnderlyin'j;  Itiain 
tissue  only  to  ,1  sli'jht  ile;jTee.     The  pia  is  noi  adherent  (  Kie.  141  ). 
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The  process   is    the    same    aloii".';    tlie    spinal   ennl   ami   does   not 
show  much  tendeiiey  to  spread  alont;  tlie  nerve  roots. 

Tuberculous  meningitis  is  most  intense  around  the  liase  and 
along  the  tissures.  It  is  a  seini-aente  [>ro('ess  in  comparison  with 
the  septic  forms  of  nienin^dtis.  Maeros( opically,  the  distinfinisliiiig 
feature  is  the  oceurrenee  of  tuhercnlous  nodules  Ivin^  on  tlie 
vessel  walls:   lint  the\  are  not  always  easy  to  find  ami  see. 

Microscopically,  the  exudate  consists  of  many  lymph'-cytes  and 
epithelioid  cells  as  well  as  polymorjilmnuclear  cells.  The  infiltra- 
tion extends  into  the  vessel  walls  and  into  tin;  loo.se  suh-iiial 
ti.ssue.  The  tuhercles  are  mostly  in  a  state  of  caseation,  the 
iar^t'  central  necrotic  jiortion  heinji'  surrounded  liy  layers  nf 
epithelioid  cells.  These  inhercles  are  fre(iuently  in  coiinei-tic>n 
with  the  walls  of  a  hlood- vessel,  (iianl  cells  are  rare  in  th>' 
tuhercles.  wiiile  hacilli  are  usually  numerous. 

The  surface  of  the  lirain  is  i^encrally  involved  in  the  process: 
the  ]iia  liecKines  adherent  and  under  tlie  niicroscope  it  may  lie 
impossilile  to  see  any  houiidaiy  line  lietween  liie  twd  kinds  nf 
tissiu'  (  Fi.Lr.  I  4"J). 

Syphilitic  leptomeningitis  runs  a  much  hkiic  clnonic  course: 
till!  exudate  is  less  cellular  and  show.-  tlic  eharaclei  istic  tendv'ucy 
of  sy]>hilis  towards  tihrosis.  As  in  tulieivle,  centres  uf  casc'lion 
in  contact  with  lilouil-xcsscls  can  he  fnund,  hut  tiie  ncsscIs  always 
sliuw  evidence  (if  sy]iliilitic  eiidai  tei  ilis.  The  pia  ;ind  underlyiii'j 
liiain  suiistance  may  he  inse]iaralily  fused. 

intiammation  of  tlie  luain  (Encephalitis),  uiicii  an  acute 
jnocess  aiisiic_'  from  infection  (inll'ien/a,  etc.),  ditVers  from  tyjiica! 
iiillMmmatioii  elsewhere  liecause  tlie  leucocytes  |ilay  a  i'elati\cly 
small  part.  There  are  two  chii'f  forms  :  haemoirhauic  •un' 
p.irenchymatous  eiucphalitis.  The  liist  is  usually  foc.il  and 
accompanied  hy  haemorihav:e  into  the  luain  sul'-tance.  Kut 
seNcral  foci  ma\  he  so  merucd  as  to  conci  a  coiisideralile 
continuous  area.  'I'lie  second  is  distin;j:uished  more  liy  primary 
iieerosis  of  nerve  cells  and  suiistance.  in  eiliier  case,  Imt 
chieth'   in    the  haeniorrhaeic   tonu.  eh.iiaiteristii-    epithelioid  eells, 


. 


E8i^i^^5K?HBr-«r'^RT'3^S5TT^ar 


\    ;'\'.','.-.\--'--.-*."--.;->1.-"ji*t;.  .■'•t.-x'     :        .  V      • 

■■••■•■'•' ;^*      1^^':^M^  ■!?>->'         ••  •.        •   • 


-.•■V-;  ,^#;m'  •:.  '■■'■■■■■■.  .  '•  ' 


\ 


*<  ^V-       .  >  ••    ■•••..••••.■■  .  •  •. 


Fl<i.    1-IJ.      TritKIH  II.DIS    MKMMMlls.      (    •  iKl)  '' 

II.  I.jiiiiiliocvtic  iiifiltratii)ii  Mirioimdiin;  b,     a  blood  vessel. 

r.  riotil'eltttt-tl  t'llllnllictiul  Oi'iU. 

(/.  ( '.^neatin^  tiiliiTcle  in  |iioximity  to  ii  vessel. 

«.  I'ia  mater  adliereiit  to  ccreWrHl  cortex. 

'■.  .Vrteriolf  with  iiiHammatorv  cliaiiges  In  its  walls. 

'(.  Cerehral  mitix. 


WBFBBTST, 


am 


■rr 


,  }m 


THE  CKNTKAI.   XEKVOUS   SYSTEM. 


197 


sdinetiiiu's  nmltiimck'ate,  are  foiiiul  in  the  lesion.  Eitlicr  coni- 
lilete   repnir  <«r  detinite  .«eais  may   Ix'  the   final   result. 

The  chronic  forms  are  more  common.  The  thief  causes  are 
svpliilis,  lemi  poisoniu'^  and  tuliercle. 

Syphilitic  encephalitis,  the  coiKlition  found  in  ireneral  para- 
lysis  of    the    insane,    is    diaracteriBed    histolo^mally    hy    imrease 


> 

I 


I'M..    14:<.      ClIltONII-    KNCKrHAl.rns.       HKNKliAI.    I'.Mt.AI.Vsls.      (    -300) 

,1.     Superficml  feltwork.  '..      I'roliferating  glia  colls. 

r,      rroliferatiiig  glia  Cflls  oii|k)si'i1  to  capillary. 
./.     Wliite  niattrr  of  cortex. 

ill  svidtli  of  tiie  supertieial  neuni<ilial  network  of  the  corte.x, 
proliferation  oi  neuroglial  cells,  perivascular  iiitiltration  and 
nerve  cell  de:_'eneration.  There  is  always  some  accompanying 
leptomeniir^itis. 

The  additional  superficial  fellwork  is  composed  of  the  processes 
hehm^'in^^  to  neiiioolia  cells  lyiii-  some  little  distance  K'jow,  «o 
that    it    appears    free    of    these   cells,   which   are   actually    much 
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inert'iised  in  iminlHT.  Tlu>y  arc  (it'ten  soon  in  pairs  and  ai  ■ 
tVoquontl.v  placod  in  apposition  to  tlie  wall  of  small  Mood-vossc  , 
(FifT.  14;^).  There  is  very  marked  perivasoular  inKltration  wit  i 
lymphopytos  and  jilasma  coils,  Imt  it  siioulil  \>r  romoniliorod  tli;  i 


r 

Vl'i.    144.      rKHIVASCl  I.AH    INHITHATIOX.      ('KHKIIKAI.  IdHTKX. 
CHiiHKA.      (   x30J) 

a.  liloocl  within  veil). 

h.  Spacf  (artificial)  hetwi'rn  M'Iu  rikI  lynipliatic. 

r.  Cells  (moiionucltiu,  plaNiiia,  etc.)  in  perivascular  Ivn.pliatic. 

(/.  Cortical  clII.  i.     White  matter. 

siu'li  intiltratiiiii  is  found  also  in  other  ihtvous  diseases, ». 7.  clioroa 
(Fi;;.  144).  Keirenoration  of  motor  nerve  eells  and  eonseijnonl 
iirejiularity  in   their  arranj.'enient    is  a    marked   featnre. 

In  some  ea.ses  of  lead  poisoning  with  cerelnal  .s.inptonis,  a 
similar   eonditioii    has    lieen    found  :     in    others,    there    has    heen 


1^; 


THI-:  ("KXTKAh   NKlJVors   SVSTKM. 


lyy 


iK'ilhei-  iH'viviisculai-  iiitiltmliim,  iiemnolial  luoliffralinii  ii<>r  m-ivo 
•  oil  (legi'iu'raliiiii. 

Tertiary  sypliilis  ..f  tiif  laaiii  with  the  I'uriiiatinii  of  ;j;uiiiiiialu 
(.Lcurs  lait  till-  1,'iiiiiiiiata  i-rcst'iit  im  >iK'iiai  t't-atiucs  as  euiiiiiariMi 
witli  u'liiiiinata  clscwlirre. 


'(Sj^ 


I'll..    U."«.       I'sAMMOMA.       1)1  liA  MATKIi.      (    -  SUO) 

./.      Kibr.ius  tissue.  ''.      Ke.l  l)loo.l  corimsdes. 

'■.      ( 'alcareovis  utiatiticil  spluriilcs. 

Tuberculous  inflammation  results  in  the  t\.riiiatii.ii  ut' 
tuliereles  in  the  brain  siil)stance.  Tliey  usually  have  many  jiiant 
eells  on  the  periphery,  hut  many  uf  them  shatle  utV  into  tlie  hniin 
sul)stance  without  any  marked  epitheli-.i.!  nr  lymphocyte  layer. 

Glioma  pini)er  is  a  nt)n-mali<,'iiant  tumour  arisin<;-  in  the 
white  suhstanee  of  tiie  l>raiu  or  .spinal  eoi,!.  It  is  eompo.-etl 
.if   hranehini:  neuroLrlia  cells  and   caj.illaries. 
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Xot  infiofiueiitly  it  is  comMiied  with  .small  round  ct'U  sareoni, 
to  form  a  malignant  glio-sarcoma. 

Psammoma  i.s  a  form  of  tumour  growing,'  'rom  one  of  tin 
Imiin  memliranes  and  distinguished  l.v  the  prcsmet'  of  calcareou  . 
sphi'rules,  "  brain-sand."  within  it.  The  growth  may  ho  composed 
mainly  of  fibrous  ti.ssue  with  brain-,sand  in  the  intertilirillar 
spaces,  in  which  case  it  is  not  malignant  (Fig.  14.")):  or  it  ma^ 
l>e  partly  fibrous  and  partly  endothelioniatous,  having  concentric 
groups  of  endotlielial  cells  arianged  around  a  spherule  and  lyin^ 
in  a  matri.x  of  fibrous  tissue,  and  may  then  form  a  maligiiani. 
tumour. 
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IL L USTRA  11 VK  PHEPA  RA  TIOXS. 

1.  S|iinitl  lf])ti>iii('iiiii^itis. 

•2.  Iiitlaiiiiuiition  of  tlif  jji'fv  iiiattiT  (ariite  aiitfiiin-  poliomyelitis). 

3.  Srieiosis  of  tlie  (Imsal  i  oluimis  (talics  (loisiilJH). 

-1.   I>isseiiiiiii»tMl  sclerosis. 

").  Aiuy<>troi>liic  lateral  silenisi,>. 


TiiK  aHectioiis  of  tlio  sjiinal  inoiiiii^fcs  are  similar  to  those  of  the 
hraiii  (Fijr.  l-Ki),  Sy[»liilitic  paeliyiiieniiiifitis  causes  iiiiieh  coni- 
pressioii  of  the  sjiinal  eon!  and  leads  to  oimsideralde  degeneration 
in  some  of  the  loiij;  tracts  (Fi;_'.  140.V). 

The  causes  of  iuHamniation  of  the  spinal  cord  (myelitis)  are 
mostly  infective,  either  juiuiary,  or  secondary  to  tra)ima.  Cold 
iind  danii)  are  also  alle<i-ed  aetiolnoical  factors. 

The  lesion  may  begin  in  either  the  white  or  in  the  grey  matter 
(poliomyelitis),  hut  in  any  ca.se  it  does  not  remain  limited  to  the 
one  or  tiie  other  portion. 

In  acute  myelitis,  the  cord  is  ahnormaliy  .soft  and,  according 
to  the  amount  and  duration  of  cougestinn  and  e.\tra\a.satinn,  is  in 
a  condition  of  "  red  "  or  "  vellow  "  softening. 

Micrnscopically,  the  examination  of  fiesli  \instaineil  specimens 
shows  much  disintegration  of  tiie  wliite  matter.  The  myelin 
slieaih  is  irregular  in  siiape  and  contains  granular  droplets.  The 
axis  cyliniler  is  also  degenerated  and  placeil  excentrically  while 
the  amorphous  products  of  degeneration  and  white  cells  occupy  the. 
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spaces  U'twet'ii  tlie  filuvs.  In  s|n'ciiiieiis  .sliiiiied  diid  iiiiumted  i 
tilt!  (iidiiiarv  way  (vi/.  witli  fat  UMiinvt'.l)  ilic  cliit-f  IViituivs  ai 
till' I'xtiuiiio  ilistt'iisidii  ami  CMiiigcHtinii  nf  ihc  vi'ssrls  in  luitli  whit 

It 

••.•.. -.•^v'/f.-..:;:*!.. .  v.    ....  <    \-.    .-■.^y-wi  .   ■■■•■-■ -y,  ■,  .. 

.■-,„,-    -••■..'   ■•■,,^'-^yf^C^..::    .,^-\--        ^•••■ 
•r  ■  ■...  -«•  ^  '.■     -■'<•..:..■■-   .„..*.- /»•••  !.:■*".'. ;     s,i<^. 

•      ".-..•■I  •    •  -'         ..'jl^T'';     "  *         -        "'    'I      ♦     •      ■,,:■■%'  ■      ,  •.'.        .r 
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Flo.     1  Hi.      Sn.NAl.    I.Kl'TO.MKXl.MilTIS.      (   X  ;Vi) 

"  Bloul].  '/.     1>   ra  mater  Mlit;litly  infiltrateil. 

r.  Iiifi'.tiatioii  of  in-iitroiiliili:  leticucytea  beneath  |>u  mater. 

'/.  Slight  iiililtratiiiii  in  nerve  ruot. 

'.  Wliite  iiiatt(  I  uf  spinal  eoril. 

aiiii  irrev  iiiattiT  ami  tlie  iiitilualiou  i>r  llie  in-rivasciilar  sjiaci'.s 
with  leiicoeytcs  ami  pla.'suia  cells.  .\]iait  I'ruiu  these  spaces  the 
while  cell.s  are  m>t  pruiiiineul  (Fig.  147). 
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Kiii.  14r,.\.     SYi'iili.nic  i'.\('HYMKMNi;iTls.     (Kioiii  Di'ji-iiiif  tiiiil  Aiiilrr-'riiDiiias  i 

Suttiiin  of  Hpinal  ciinl  kt  I.  \el  of  MA  cervical  iii'ivc  loot.  'J'liere  is  also  dc 
Kt'Deiation  II?  tlie  pi  i  nilni  v  i>f  tlie  Kiiti'io  lateral  tiact,  of  the  crossiil 
|iyrniniilul  tricts  ami  bligtt  ilcgi'iieiatioii  of  tlic  ilumal  coIiiiiiidi. 


K|i:.    147.       ACITK    lllssKMINATKli    MVKI.Ills.      (Krolll   <  »|>|)CIlll.  nil.) 
/.     Foci  of  Kueoc)  tic  infiltration. 
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Kiii.  14H.     AsTKiiioii  roi.ioMVKi.niM.    Si'iXAi.  niHip.     (  X  7")) 

.-1.     ♦/.  N'oiiiml  nerve  cells. 

(i.  Nerve  cells  Hiirniiiiiileil  ami  oliscured  by  infiltrating  cells, 

c.  VenHc'l  with  inarkeil  perivascular  infiltration. 

(I.  l>ilate<l  cai>illKr}'. 

B.     a.  Nucleus  of  nerve  cell  whose  outline  is  obacureil  liy 

l>,  mouunuclear  ami  r,     |i(ilynior|>hunuclear  cells. 


^R" 
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The  ^=  liiti'  iimttn  is  jiaitly  icpliici'd  liv  aii»i>i|iliniis  jfraiiular 
iiitttftial  and  jia'tlv  liv  :i  jirolilfiatiou  tif  tlic  glia  cells.  In  JiniHt 
instances  tliere  is  ilsn  spiiml  iiu'iiiiijjitis  in  llie  iici;^'lilMiiiiii(M)(l  nf 
the  It'siiin. 

If  rt'i'iivery  take  ]!lii(c,  cliKinii  inyclitis  willi  filnosis  aixl  'nn- 
s('(|m'nt  coniiiiession  and  att'iiliy  <tf  tlii'  aliccted  jMitliKn  n|'  i\u> 
<i)rd  ensuf. 

In  anterior  poliomyelitis,  ilif  innccss  is  usually  lesuictcd  \i> 
tlic  j.'n'y  matter  <>t'  tin-  ventral  Imrn  .if  one  side  in  tlie  liinilmr 
K'gidn.  The  intlaniinalinn  is  of  infective  i)ii),'in.  Maiiosri)|iicaIly, 
tlie  ^ley  matter  aitpeais  reil  ami  inllamed  and  fre(|nentlv  some 
meiiiiijritis  is  visilile. 

Microscojiieally,  the  capillaries  anMind  the  ail'ected  neivt  < ells 
are  seen  t<»  lie  dilated  and  conircsteil  while  their  jierivascuiar  siiaci-s 
are  so  tilled  with  lymphocytes  that  i.iany  cells  in  the  section  are 
oliscured.  Where  the  cells  are  visilile  I  hey  show  evidence  nt' 
<hromatolysis  and  of  cytoplasmic  de<reneration.  LeucrH'VU-s  are 
scattered  aliout  also  in  the  surmnndin)^  tissue  ( l""i;_'.  14S). 

If  the  patient  recover,  the  atl'ected  horn  liecomes  small-'  ;lian 
the  other,  on  account  of  the  destruction  of  neive  cells  ami    inics. 


Fn^  1411.    Taiiks  niiKNALis  (laik  f<TA(iK).    (h'iKiii  <'|i|ifiiliciin.) 

The  ilegeiieralion  emliraceM  almost  tlie  whoK' of  tlu'  ilois.il  coliniiiis  in  the 
cfiviiiil  i<-);ii>ii. 

The  reniaiuinu'  i-ells  in  ihe  rei:ion  show  \arious  stii^'es<if  dt^'enera- 
tion.  liut  some.  es]ieciMlly  the  median  i^^roup.  i_'enerally  remain 
healthv. 
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In  tlie  systemic  diseases  of  the  spinal  cord  tlio  vaii  -s  tmcts 
are  aHected  selectivciy. 

Th.'  dorsal  ((.luiims  ilej,'(MUMatc  in  locomotor  ataxy  (tal.es 
iloisaiis).  Tlic  <l.'ir.Mi('iati.)n  IxHonies  jriadnajly  less  in  aseendinK 
the  cr.rd  .-i-,,!,,  its  oii;;iii  in  the  liinil.ar  nerve  roots,  as  the  atlereiit 
til.res    ,haw    -rad.ially    ■nuards    ( Ki-.     I4it).        I„    old-standin- 
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'■'"■■    '*•''       !.;'■•'"   "'•    ^^I-   '■^^••'•■"N    tV    VAla.H  H  STA..KS   OK    .,K.;KNK„AT,ON. 

I  Alas  i,MK>u.i>      (Kio.n  I>rj..,i,.,.  an.l  Aii.lK^.'n,.,,,,,,,. , 

.1.      AlninM  „„r.nM  c.ll.  sli.'litlv  ictn..t..,|  f,,.i,i  ly-nphatic  «.ps„l... 
//.      rnrt  V  MtiopMc  C.-II  with  iiMilti|,li,atiun  „f  miolri  of  «i|,mi1... 
'•.     ri.  ■  ell  is  r.,l(UT.|  to  a  iim>.s  „f  i.i^.iu.,,,.     Tlio  oip-nl,    i-  a  *e\w>  „f 
ciiiin  iitiic  lavi  ri. 

/'.      r.Othing  iv i„»  „f  t!,r  <vll  l,„t  a  i,.„l,U,.  „f  ,„„„..c.iv.-  tissn,.. 


.ase.v  iMM.I.v  thf  whwl,.  nf  ||„.  ,|,„>m1  .uliimns  may  !.,■  alle.-led 
'■'•■"  '!"'''•  '''-•'  "!'•  'I'l"'  "-lis  of  tl„.  o,,„uli:.  Mi.iy  1...  inin.d  in 
variuiis    M,i-<->    ..|'    di-viieial  J..,,    ( Kj..     |4(|\,.       |..,,,|,    ,|,„.^.,|    .^,|,| 

liiieral  i.iiiihiiis  are  ailecte,!  in  ataxic  paralogia 
''■'"■  I'.'i.unida!  tiM.is  de-.-iieiaie  in  primary  lateral  sclerosis 

(Ki-.    i:.li)and   Lull,  tl„-  pyramidal  trads  ;,nd  v,.|,tnd  horn  cells 
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(logciiciiito  in  amyotrophic  lateral  sclerosis.     In  smiic  «lisca,'*t',s, 
.sii.-li  as  idinpatliic  aiiacinia.  a  eninliiiicd  sclt'insis  nf  ascciKliiii,'  ami 


K[ii.   1.')0.     I'l'iMAHV  i.ATKiiAi.  s(  i.Kucisrs.     (Kriiiii  I  >p|i.iiliiiin.  I 
'I'lu'  latrial  ciiliiiiiMK  (/'".I  iiif  aliiii»t  iiitiicly  ilcj-cijiintiil 

<li'.><c(Mi(liiio  iv.Hifi  is  ('..iiiiil  ( Fij,'.  1  .'■  1  ).  AlthniiLrh  cacli  n(  iIm'sc 
ilis(>as(>s  may  lie  dm-  to  a  separate  toxin,  tlie  nltimate  liistnluMJcal 
lesion  is  iiimli  the  same  in  all. 


Kli..    I."il.      (oMIUNKIi   >c  I.KIKisis,    lliliiI'Mlllc     .VN  \KMI  \,      I  ;-l..lil  (  )|>l.i  htn-ilii.  I 
riii'ic  IK  fcin^iiliiiilik'  ilci;iiLoii'tiiiii  in  tlji'  ilmsal  iiii<l  hntli  |i\  lainiiliil  tiact< 

The  [nocess  commences  with  di>inleMr,iti.in  o|'  .ixi.s  c\linders 
and  myelin  slieatii.  as  in  m'i\e.  Iml  not  siiniiltaneoiislv  in  each 
lihie.  Ii  is  SI. ,111  accom]ianieil  hy  a  ]iioli|cr,il  ion  .,f  neiiion|ia  ;i||,| 
tlie  destioyeil  neiNous  tissne  is  in  |i,nt   replaced  hy  neiiro'^lia. 

The  chaniies  can  he  ni.idc  evident  hy  .special  stains.  In  he 
early  stai_'es,  a    transvei>e  section   si.iined   hv  the   Marclii   method. 
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shows  llie  allected  tiaot  stn.l.l..(l  will.  Mack  .lets,  aii.l  lli, 
remainder  of  tlir  normal  yellow  tinj;e.  The  l.laik  .lots  vary  ii, 
size  on  account  of  .lifr.rei.ces  in  the  si/c  ..f  ih,.  Hlavs  an.l  tli. 
amount  ..f  swellin-  at  various  jieriods  of  defeneration.  In  lau-i 
sta^res  the  Wei^r,.,!  haematoxylin  stain  tin^r,.s  the  s(.iind  niyelin 
sheaths  black,  while  the  sclerosed  areas  ai.i)ear  yellow  and  thus 
shows  iiow  much  normal  ti.ssue  has  Ik'cm  aflected  and  has  dis 
appeared.  The  incica.se  in  j^Iia  tissu."  til.res  ,an  he  slmwu  with 
Weijjevt's  special  lilne  jrlia  stain. 

As  the  nam<-  implies,  insular,  m  disseminated  sclerosis,  is  a 
<lisea.se  commenciiii:  in  ,s,.veral  foci,  mostly  in  the  spinal  cord  hut 
also  in  th.'  medidla  and  In>her  centres.  It  may  he  terme<l  a 
transverse  di.sea.se  of  the  c.nl  in  cuntradi.stinclion  to  the  .systemi.' 
or  lon<ritiidinal  di.sea.ses,  hecan.se  the  lesions,  speakinir  jrenerally. 
.'.re  wide  an.l  shall..w  :  that  i.s,  th.-  .i.-en.Tation  ma'^v  oceuj.v  „ 
con.siderahle  area  of  the  cord  at  any  particular  lev.d  hut  ma;, 
exten.l  a  very  little  distance  ahov."  ..r  hclow.  The  f..ci  vai\ 
much  in  size  and  e.xtenl.  Th.-  .li.s.-a.se  l.ejri„s  as  a  primai\ 
scl.«ro.sis    w  th    ov.Tjrn.wth    ..f    ulia,    lea.linjr    s.-con.larily    1..    th,. 

'''''""''^' •'■    "•''^■«^'    »''"''^    within    an.l    in    the    nei-Iil«.urh 1 

only  of  the  atr.M-te.!  areas.      The  results  may  1..-  .l..monstrate.l   l,v 
the  methdiis  in.licat.-.l  ahove. 


AIM'KNDIX 

Only  some  of  the  more  spucial  methods  for  patholofjical  work  are 
mentioned  here.  For  ordinary  mctliods,  the  student  should  con  ult 
thi  Appi'iidix  to  tlie   Hfsi'iitiulM  of  /linlnluiji/. 

In  preservinf,'  tissues  for  examination  it  is  important  tiiat 

(1)  they  should   l>e   obtained  as  fresh  as  possilile  and    not   have 

Itcen  in  contact  with  water  ; 
(•J)  small  pieces  of  tissue  he  taken  and  at  least  twenty  times  their 

volume  of  fixing  fluid  he  used  : 
(3)  where  possiltle,  a  p(»rti(>n  of  normal  tissue  should  he  included. 
The  fixing  agent  to  he  used  will  vary  according  to  the  special  point.s 
to  he  brought  out. 

For  general  use  a  mixtui'e  of 

l'cila>~iiiiii  liiilirniii;itc,    -         .         .         -         .  -j."! 

Sixliiiin  eliliiiiik', Os."( 

Fdiiaalilcliydc  (40  |itr  ctiil.).  -          ...  "i 

Walir, 100 

is  saiixfactory. 

.\fter  '.M  hours  the  mixture  is  changeil  fur  one  without  the  formal- 
dehyile,  and  again  then  from  day  to  day. 

Zenker's  solution  or  a  miMlification  of  it,  consisting  of  the  aliove 
solution,  with  the  addition  of.")  percent,  saturated  solution  of  mercuric 
chloride  in  ns.")  pi-r  ci'tit.  NaL'l,  also  gives  \ery  good  results.  Several 
sulisei|uciu  changes  inti)  •_' ."i  per  cent.  potasMuni  hichiomate  solution 
should  follow  alter  the  tiist  "J  t  hours. 

The  following  staining  mctiu.ds  ^ic  in  frc.(uent  use  for  the  (irmon- 
slration  of  pafliologic'd  dcgcncratioiis  and  cuiKiitKiiis. 


i.      M'lltlll    J'/nlrf    {■  !■  •!■  Ilicil-ll.llillll   I.,liJli;;,l(<    /),,),  11,  i-lll, 1,11. 

ill)  Stain  sectiiiri  with  ()-."»  pcrci  'it  .■solution  of  meth_\l  vinict  in  water 
f>if  I  -■_'  iiiinnti'^. 
(A)   W.ish  it.  u.itcr 

i;.n.  <) 
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('■)  DiHerentiate  with  l'  per  cent,  acetic  acid  for  \--J  minutes. 

Watch  the  effect  under  th.-  low  power  of  the  microscope. 

('/)  Wash  free  from  acid. 

('•)   .Mount  in  laevidose  or  glycerine  jelly. 

IW  using  ammonium  molylHh.te  so]  uion  (1  p,.r  cent.)  as  a  mor.la..t 
atter  (,/).  the  colour  may  l.e  Letter  fi.xed  and  mounting  i-i  Canada  Lalsan, 
made  possible. 

:.'.  S,;i,ht  /,'  .sV„/;(  /,„•  /.'„//y  Ih'.iniemtioii. 

U.se  a  saturated  Hltere.l  solution  of  the  dye  in  a  mi.xture  co.itainin.. 
erjual  parts  of  7o  jwr  cent,  al.ohol  and  acetone. 

Small  pieces  of  formalin  hardened  tissue,  after  bringing  up  to  70  per 
cent  alcohol,  may  l.e  .stained  in  Imlk  an.l  sections  cut  sul.sequentlv 
on  the  tree/u.g  microtome  or,  with  more  ditticulty,  cut  first  and  then 
stained. 

The  sections  may  be  counterstaine.l  with  haematoxylin  an.l  cannot 
of  course,  be  passed  through  .dcohol.  but  nuist  be  mounted  in  .dycerin.' 
jelly  or  similar  mediiun. 


.'!.    I'liiiji.  iiliriin's  SInli,  Im-  /'/„<„,„  r,//.v. 

Satu.atc.1  watery  solutions  of  methyl  green  an.l  of  pvronin  are  uscl 
mi.xed.n  the  proportions  of  :!-(  pans  to  \\\  parts.  To  obtain  the  be.i 
results  the  tissues  .shouhl  be  fixed  in  absolute  al.-ohol. 

Knn  the  stain  on  t,.  the  section  on  th,-  slide:  after  two  minutes  pour 
off,  wash  rapi.lly  with  water,  whi.h  removes  some  of  the  nicthvl  -aec, 
stain  :  .lificivntiate  with  I  per  rent,  resonin  in  absolute  d.-ohol.  dehv- 
•irate  and  mount  in  neutral  C.inada  balsam. 

The  plasma  ••••lis  are  stain.-d  bright  red  and  the  nuclei  blue  green. 

//'n/r„li'ini.<  /,„„  II, „ii„if,, nihil  \,ir/,„r  S/„;„. 
Ise    paratlin   sections,  p...f,.rab|y  from    mafiial  lived  i„   lirrnrtiin'. 
solution  or  ni-'ivurie  chi,„i,i..,  and   laid   on  ail.uminise.l   sli.les. 
.\ttiT  till'  iHual  preliniinary  ticatnicnt  : 

(  1 )  place  tile  sli.le  in  -  p..i  .■..,ii.  >oJ„ti„M  of  iron  alum  sulphate  fm 
]:>.-J\  hours  :  ' 

<-')  wa>l,  in  water  and  then  Main  ^^iIh  I  per  c,,,t.  haematoxvlin 
■*"'"' "  I"  pi'i  lent,  alcohol  r,,v  Ij  ji  hours; 

(■•i)  wash  and  dilleirMt iaie  in  tin.  iron  alum  solution  until  the 
nu.lear  structuivs  >iaiid  out  sharply.  I'se  the  mi,ros,„pe 
tor    this    purpose  ; 
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(4)  wash  for  l-.'J  lioius  in  niiininj;  water : 
('))  (lelmlrate  and  mount  in  the  usual  way. 
Tlie  section  may  be  prcvirjusly  countiTstained  with  advantage  in  a 
dihito  sohuion  of  Honluaux  red  for  J  J  nours. 

/'.  diiMin  sfiiiii  fur  filii'on.<  //>>•«''. 

Stain  the  section  in  tin-  ordinary  way  with  Khrlieh's  haematoxylin 
or  Weiiiort'.s  liaematoxylin.  This  immctsi'  in  or  i)our  on,  for  a  few 
seconds  the  followiui,'  mixture  : 

Siituratcil  a(|iienii;i  solution  of  |(icr'c  arid,  pNi  parts. 

.Satunvted  ai|ueoug  solution  of  uciil  fiu:lisin  (addeil  initil 

a  ilcep  red  coloin-  is  obtained,  usually)        -  1  to  ;i  paMH. 

.Mix  and  Hiter. 

\Va.sh  r)ut  very  rapidly  in  water,  followed  Uy  altsolnte  alcohol.  Clear 
and  mount  in  the  usua!  maimer. 

The  Hlirous  tissue  or  tissues  thiit  have  underfiime  fihroid  defeneration 
are  stainet]  lui^ht  pink. 

The  musciil.ir  tissue  is  stained  yellow,  and  the  iiuelej  nearlv  hiack. 

'fillloil/  .1  ci'iillfi'fil'r   //>•<»(    sldill. 

Stjiiii  the  sections  for  ■>  minutes  or  more,  in  the  ."i  per  lent.  aipieoiis 
solution  of  acid  fuehsin.  Transfer  for  L'<>  luiniUes  or  Ioniser  to  tin- 
following  mixture  : 

Anilinliliu' siiliililu  ill  water  (<  iiiibli'it.  o-."i 

Orani.c(i  (( oilliiei ),        .......  -j-ii 

I'hosphoiiii.lvlidic  Jitid,  I  piT  itiit.  iii|iKM>ii.-!  solution,  KJO'll 

Wash  .ind  dehydrate  in  several  ch:iiii;es  of  !t.")  per  cent,  alcohol,  clear 
ill  .xylol  or  in  oK'iini  oriuani  cretici,  and  mount. 

■'I'ln;  Hhrillae  and  reticulum  of  connective  tissue,  aiiiyloiil.  iiricus, 
and  certain  other  hyaline  suhstances  stain  hluc  :  nuclei,  pi()top],i...;m 
fihrojjlia  Hhrils,  a.xis  cylindeis,  iieiiroLdia  tihres.  and  tilnin  red  ;  red 
lilo(d  corpuscles  .ind  myelin  slie;iths  ydlow  ;  elastic  lilires  pale  pink  or 
yellow.  ' 

//'»■(</< /7',v  Sill  ill  fill-  I'Jiif-i'ii-  t'ilii'i'^. 

.Make  two  sohilioiis,  containini,'  1  per  cent,  and  L'  percent,  respectively 
of  fuch.siii  and  of  resorcin  in  distilled  water.  Mix  ami  boil.  While 
boiling  a<ld  '-'")  |)er  cent,  of  licjuor  fcrri  peichlor.  ('ontinui'  boiliiii;  for 
live  minutes,  stilling;  all  the  time.  Tool  and  lilter.  IJoii  the  precipitiite 
and  the  filter  paper  in  'Jiiii  p;,its  of  !U  per  cent,  aholiol.  Ii'emove  frag 
menls  id'  paper;  cool  and  filter.  Malvc  up  to  •Ji>ii  ptuts  again  «ith 
alcohol  aiKJ  ad<i  \  [nirts  IM'I.  I  >o  not  use  for  2t  hours, 
li.ii.  i>- 
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Sections  may  he  ,,reviou..ly  stain..,!  with  lithium  cannine  or  mi)m- 
.|..en  iy  wuh  safranin.  They  are  phtce.l  in  the  eh.stie  stain  for  twenty 
nmn,  es  to  two  hours,  the  stain  washe.l  oil'  with  <liiute  aleohol  an.l  an- 
then  treated  in  the  usual  manner  for  m(>untiti,i,'. 

Jenner-8  stain  consists  of  a  nnxture  in  the  proportions  of  I"'  to  10 
..f  0-.  per  cent,  solutions  of  yellow  sha.lc  .-osin  ((JrilLk-r's,  an.l  of 
n.e.>.Mnal  m.-thylene  l.h.e  in  pu,.  .nethyi  alcohol  (Mer.ks  "  f.„ 
unalysis    ), 

The  .lrie.l  l,loc.|  fil„,  j,  «,,!  ,..,1  staine.l  in  one  operation  l.v  ,«.urin. 
some  of  tins  .>lut,on  ,.n  to  the  .li.le,  ..overin,.  with  a  w.tch-llass  tt 
p.eve,.t  evai,orat.on  an.l  Ic.vin,^  to  stain  for  two  t.,  f.,ur  minnt,;  The 
hhn  ,s  then  washe.l  with  .li.Mlle.i  water  until  .,f  a  faint  pink  i.^lour. 
I;ry  with  ,i,o..,i  l,l„it„,:,  paper  an.l  n.ou.t  in  neutral  Cana.l,..  l.alsam 
1  he  nuc  e.  are  ..oloMr.-.l  Line,  the  .vtoph.sn.  pink,  th..  re.l  .ell..  also 
p.nk  an.1  the  eosin.,phile  an.l  Lasophile  .^..nul-.s  s.arlet  an-!  .leep-l,lue 
res[)ectively.  ' 

Leishn.an-s  stain  is  best  h.mj;ht  in  pow.ler  form.  Its  i.re„;.r,ai..n  is 
rather  len^^tl^v  .,,,1  eomplicate.l.  X  s-lution  of  Ul.-i  per  ..,.nt.  is  n.a.le 
'-.  pure  .thy  al,-oh..l.  A  few  .Ir.jps  ar..  ph.ce.l  on  ,1...  h|„,  ,,.,,  the 
sl...e  .ently  rock...l      .Uter  thirty  se...,n.is  al.out  .loul.le  the  .p.antitv  of 

''''*'"^'''  ''■•'''''  '-^  •■ ^"I  ^"  «"•!  '"ixe.l  with  the  .stain.     Leave  .,n  f.,r 'five 

t..  ten  nnnutes,  a.-.-nling  to  the  tl.iekn.-ss  „f  the  film.  Wash  with 
.l.sflle.!  water,  leavin..^  a  lutlc  on  f.„.  .1,..„,  a  ininnte  :  .Irv  with  Mottin- 
paper  an.l  moinit  in  Cana.la  l.al.sam. 


■■'^ba^fssmx'. 


ysim3n^^im;t<a&f 


INDKX 


.\ctiiioiiiyi'<isis,  11. 

Adiiiiiinii  iif  adii'iml  ;;liiii(l,   !"0. 

■  it  hr.Nisl.  4it,  ">(». 

of  kidn.y,  H(i. 

lit'  piiisl.ilc,    |.">2. 

lit  rictiiin.   |li. 

Ill'  tlix mill  yliiiid.   His. 
Adri'iial  i.'liui<l.  Iti't. 

itiii'iiiiiiiii  lit',  I7<). 

iitiii|>liy  iif.  170. 

Inn  ?niinliiit;r  inlii.   I  Tit. 

Iiy|)rriii'|)liriimii  ut.   ITll, 

IlllllllMllllsis  111.    Ililt. 

.Aiiiii'ii.iii,  iiliii|iiitliic.  I7;t. 

hvi'i  in.  l:tl. 
Aiit;i'ii)iim.  cupilliiiy  .  7:1. 

<  llMTIllillS,   7.'!. 
\litliiiiriisi-i  lit  limy.  !t."i. 
.Ap|iii"l|.iiis,   |L''J. 
Arsinir  |iiiis'iiiiii;;,   |!t|. 
Ai'ti'iii>.  iii'ii'i'iiisclrriisis.  im,. 

niriii>.  1(»4. 

iiiliiriiiiMi.  llMi 

.\riliiitis.  |»  ri\M.->riilii|-  iiillM  iiil  mi 

I^!l. 

llll  'IllUllilill.    IS'.t. 

.\iiii|ili>.  4:t. 

ilrmr  yi'llnw  .  i,|    |i\  i-|-      II".' 
llM.uli.   nf  lli'ill'l,  '.Hi. 

fi'.iiii   ii-iisi'.  i;i, 

iif    iiliiiiiil  L'lniil.    17(1 

III'       lllll'niiMllI       IIIIJi'KIIS       tlli'llilll'lllll'. 

117. 

..|'  lliyioiii  oImihI.  I(i7. 

lii'iiiun  I  iiiMiiiit's.  4.'"i 


Uladilir.   I  »7. 

iiilliii'iiniiliiin  111'.   I  17. 

jiii|>illiiiiiii  lit',  .">4.   1  4S. 

piipiiiKinii.  iiiiilii^iiiiiit.  lit.   Its. 

'  lllillrlllii.si.-i  111'.    I  4S. 
Hli.stir,  2H. 
Hliiiid,  ill  cliluriisis.  17;!. 

I'lisiiiiipliiliii.  171. 

in  rnli'iiiii.  17.">. 

in  idiiipiilliii'  iiinii'iniii.   I7;t. 

in  lyinpliaiic  li'iikai'ini.i.   171. 

ill  si'piicarniia.  I7.'i. 

Ill  splinii-iiii-diillary  liukaiinia.  I  74. 

li'iKMicy  liisis,   |7.'i. 

liiii'ii|«'nia.   17."). 
Miiiii's,  in  I'li'iinijiiiiid  ai;lii'ilis.    JS'.I. 

in  L'lait,   1h7. 

in  liiUi'l.s.   1.S7. 
Hraiii,  i^liniiia  nt.  I'.t'.l. 

L'nnii.iala.   MHI. 

inllai  iinaliiHi.  ai-iili'.    lll.°i. 
tnlii:   'lllnll^.    Mi'.l. 

lipliiiMininiiiti.^,   I!t;i.   111."). 

!ni|iin;;i'is.  Iiil.   n'liliins.   |!l,"). 

pi-.ilit'iiali  in      lit      niiilii;;!!  >.       I!I7. 
''i>7 

pMiiiii'MHiia  lit.  2ll'l. 
Uii'Msl.  iidi'iiiiinit  lit,    I'l,  .")||. 
canciT  lit.   }!l. 
inlliiMiinal  inn  i>|',  .'i^. 

Uli-lll's  dlMM.'.    I  l.'I.    I '.III 

Ur<'iirliii'i-ta>ls,  ai-iili  .  N  I. 

i-li;..  II'.  .SI. 
r.iiitii-liili-i.  >iil, 
KiiiiH-lii.  pn.  i.i  (  1.1. 1.  S!t. 

tll'l"Il'l|lll||>.     '.1!^, 

'    Hi-iiiid  iiip-iiiis.      I.i  I. 


Hpgiiwwij.i.     Ill  .,1,1111,11 


BMBMPil 


-2U 


KSSKXTIAI.S  OF   MOIMUD   HIST()I,()(;V. 


I'lilfHrfoiis  cl<>«t.ii<Tati<  i;,  14. 
CiiiK-i  T,  iiii'tiiHiHHfH  in,  (ii. 

•  if  liladdcr.  147. 
r)f  l)rc(iHt,  41). 

Hi'irrliuH,  .1(1. 

«-iicopliiiloi<!,  r>l. 
of  livtr,  i;i:t. 
(if  (ifsophiinii.s,  Kiii. 
of  piiiicrriis,  |;{7. 
I  if  [jnwtnlc,  \-,2. 

•  if  rfc'tiiin.  47. 
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plasma.  ;t4. 
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UndocanlitiH,  102. 
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H\aline  dei>el|eialioll.   .s, 

H\  aloplasiii,  ti. 

^'rilliulr-    ill,   li. 

Hydatid  cysi.   l.f,-,. 

Hyilalid   mole  in  iliorioiiepitlieln,nia. 

77. 
Il_\  perai'iiiiii,    l.">. 

llyp.-incplinaiiii     .if     adiviial     -land, 
I70. 

■  ■t  kidn.v.   I  Hi. 
il>  perplii-ia     Ct. 
Hypirlrcipliy,   l.f. 

llirollyli  overuse  ..f  11111.-.1  le>.   111. 
Hypoplasia,  i:i. 

Infarct,  21. 

anaeiiiii'.   111. 

liaeiiKiirluiijii ,   IT. 

ill  liiiii;.  H;i. 

11.  ■-p|e..n.    |;t!t. 
liif.iicMoii.   IT.  s;!. 

i'\    ('inlii>!ii>.    I  7, 

111. I    i.r,  lu.-l-  .     III. 

iilillliltlnn.  liil,  .. .    li'.    ij,-,. 
peri'.,.,    iilai,    lOS. 


f4Si. 


2U; 


KSSKNTFAIS  OF   MOIflUH    IIISTDI/MJY. 


Iiitlaiitiuitioii,  27. 

aliMccHH,  20,  32. 

Ill  tinoinyciisis,  41. 

aciitf,  i>f  brain,  l»fl. 

acute  ciidoranlitiM.  |()2. 

I)lmlili'r  in.  U7. 

lilistiT,  2N. 

Iiy  clitiniiiil  injiirv,  28. 

I>y  Ilium. •  of  siKcr,  28. 

iiiiil  caNi'atiiin,  Jo. 

caiiws  iif,  27. 

cliroiiio,  :t;t,  -.n,  1 78. 

t\-titis,  I  J 7. 
I'liciplialitis.  lilii. 
xyiiliilitii'.  1(17. 
I'liiliicaMlitis,  102. 
iiidottiiliiil  cells  in.   Kt. 
liipiolilii-iis  in,  ;n. 
Mi'iniilalfiiii  li-isuc.  ;(:(.  .j-,. 
iiifi'cii\i'.  j;i 
in  l\  inphiiiil  ii~,i|,  ,  ;(!( 
iiiiinliriiiic  in  (liplnliiiid,  2!t. 
iKiirilis,   Mio. 
i'/|liili».  I  J!l. 
piii'iirdilis.  I7(i. 
piiilDiiilis,  17k. 
pliisinii  oills  in.  :H, 
|)liiiiiN\.   I7,s. 
|Misiti,,n  (.f.  27. 
|>nHliiie<l  l.\  nidiiiiii.  27.  2S. 
pus.  2!l. 
Iilmldi  f.   147. 
sypliililii-.  ;iT. 

ill  t'stis,  |.-,ii 

MllMTclllnlls,  .•(!!. 
of  liMiin.  I!i;t. 
L'iillll    .ells  ill.    ((I. 

1 1 1.1  my.  2."!. 

••(Hihiiiil.  2h. 

yiiiiit  (ills  in.  2<i. 

iincliiinifiil.  24. 
Iiili>iiii.'.   I  17. 

alrc.pliy  of.  117. 

•••'litis.  I;ii. 

iiiflaininiitiiin  ,,(.   I  I7. 
ill  lyphiiid,  I  Is. 

Iitiijiici'diis  di^iiisi'.   1  17. 

:int,illif  pnis.in.s.  I  Is. 

I'l\irs  pillclirs.    I  Is. 
tiiliiiii.li.ns  nil  lis.   I  III. 


Intent  inp,  villi,  117. 
I   I<xlin<-  .stain,  H. 

'roil  in  liviT,  l:i|. 
j    IrritantH  of  Iuiik,  Ofl. 
I 
•I'liiK  T  s  .Stain,  212. 

Kaiy olysis.  .l. 
Knryorili(\is,  ri, 
KcratiiiiNtiiiiin,  I  J. 
Kidni.y,  ,„|,     ,„,„,  ,,(■    ||,[_ 

Hrinht  s  di.s.a.s<',  I!to. 
••olloid  (-lists  in,  Hd. 
lihroniata,  I  Hi. 

Iioinouei Us  ciisl.   141. 

liypiTiieplironia,  I  ttl. 
liirdiKvoiis  disi'a.si-  nf.  |4.-,. 
ncplirilis,  iicm,.  -Ii.ni,.nilar.  140. 

iKiitc  piiri'iiiliy  niiiioiiM,  I  II. 

•  Iininii'  iiihi-slititil,   I4:t. 

-iiliiuiiii.  iniri'siiii,,!,  140 

siilNi.iit..      (.•Iwonic)      paieni'liy 
iniiloiis.   III. 

I.airiinii.  im.  iinil  dasii,  ,   |(i7. 
Liinnliiin,-    liiy,.,-    ji,    cliorionipjil,,.!,. 

OJIUI.    7i*. 

Ldi-diicr.iiis  d.r'niratioii,  s. 
Niiidiicons  discus,,  of  inl.siinr,  I  17. 
"f  kidiii'v.  1 1,-,. 
"f  liMi-.  l:tl. 
"if  splcn,  l;is. 
l-iiri;..  round  iijj  siiiconm.  ils. 
I.iild  poisonill;;.    MIS. 
I    i    .1.1,111  s  slain,  212. 
-    'lonicninjiitis,  |!i;{. 

,\  pliilitic,  !!(■,. 
.1  iicocylliiii'iniii.  IT  I. 

«pl<i'ii  in,  l.l!t. 
^' ;i.  .,c\tosis,  17,-,. 
..iiiPopcMiii,  I7.">. 
"<  "iitfiiiii.   I  7,-|. 
Ml   .  lllirn-i||M~is,    17.-,. 
.iiikiiinim.  lMii|ili,iiii-.   |7t. 

.<|)l<'no-niiMlii||iiiy.   171 
.iM-r.  iii'iiic  mIIoh  .itiop|i\.   I2!l. 
Iildixl  capsiilcs  ill,    |:tl. 
fiiiliosis.   I2ii. 
iiliopliic,  I2i>. 
liypiTtropliii-,  127. 


^^fMt^s^m^^'^'.mi'i^r^r.Xi?^. 


"w^25!g^<j-*v?r  ,  «?>r 


■f^J«-''5"aBflfiS^^ 


IXMKX. 


141). 


I'licia 


lit  III 


ii; 


LiVcT 

cirrliiisis 

sypliililii-,  \M. 

iiiiildliiiliir,  127. 
cliiiidy  HXn'lliiDi  (if,  li>."i. 
I'lidiicy^l.   I.'ll. 
fatty  ili'Kriiiiiiiii.ii  of,  125. 
I'altv  (lf|)(isiis  of,  IJ.'i. 
LZiiintnii  of,   1:12. 
Iiyiliitid  cyst,  l:i». 
iiililtratioii,  falt\,  IJ.">. 
iron  ill,  l.'ll. 
lanliiciMiiiM  iliKi'iisi'.   |;||. 
pfiicilliilar  liludiis  lissiii',   I2S. 
|)i|iii(i(Mis  aiiai'iniii  in.   IMI. 
|iiiinarv  I'arcinoinii  of.   |:t:t. 
tiiLiicl.'  of,   l.'ll. 
Kiiii;:,  S3. 


aiithr 


acosH  ol.  !l,"i. 


('olla|isi'  of.  H.">. 
c'onutstioii  of,  h.l. 
I'liipliysima,  N"(. 
iiiitant.-<  of.  !•,">. 
oiiji'tiwi  of.  Mil. 
silico>i>  of.  !)."). 
IlllllTcIc  of.   !HI. 

iiciiti'.  !MI. 

siiiiiaciili'.  !i;|. 
I.,\  hi|ilia(li'niinia.   IS.'i. 
lilirosis.   iHti. 

I.vinphatic  t;lan<l-  in.   Isri. 
ill  spleen.   l:tit. 
s.\  iieytia'  nias>es  in.   |H(i. 
Lyiiipliatic  (.'laniJN.   Is.t. 
tiilieicnioiis  infect  ion.  iMi. 
lyinpliailenilis.  IS;|. 
piuineiitation  of.   |k:|. 

lAlnpllocyles,   :f:t.    I  7  I. 

I..,\  iiiplioiil  tissue.  ;t!i.   Isii.  IsT 
L.\  nipliosaicoina.   IST. 


.Mall 


oivH  .stain.  21  I. 


.Mastitis.  r>2. 

.Menilirane  in  iliplitlii  ria.  2!t. 


Mr 


iiiiiuitis.  tiilii  rciiloiis.  Iltl'i, 


.Mesiithelioinata.  IS2. 
Metastases,  4."i.  lij. 
Metlixl  \io|,.|  stain.  H.  Ills,  2(i!t. 
.Mitosis,  eliidinosonies.   |. 
Ili'terotype.  2.  ;i. 


.Mit 


wis,  iiorinal  or  sonialie.   I. 


Miifoiil  ileKeiieriitiiiii,  Hi. 

.Muscle,  cloiiilx   svvelliiii;  of  licarl.  JMI. 

paralysis.    ps.'iii|o-li\  pen  iiipliic    of, 
l!t|. 

Mpinilles.  Mt2. 
M.velitis,  a<'iite.  201. 

Myelocytes,    |7t. 

.M\e|oii|  sarcoma,  7(1. 
Myocarditis.  sypliiMiic.  |ti|. 
M.vonia.  ti."). 
M.vxiH'deina,  lii.s. 


Mv\( 


imaloiis  dei;eneratiiin.   Ml. 


\ecr, 


11 


tat.   l.'Di. 


N'epliiilis.  acnii' ylonienilar.   I4t». 
acute  parencliyiiiaioiis.   IH, 


clironic  inteisliiial.   I  »;t. 
siiliaciite  inlersliiial.   I  (2. 
siiliaciite      (clironic)      parcncliyi 
toils.   III. 

Neuritis.  Ilifi. 

Nose.  Stl. 
Nucleolus.    I, 
.Nucleus.    I, 

ecceiiiriiity  of.   I. 

nillnlier  of  poles.  :t. 


poles  ( 


'f,  ;t. 


Oedema  of  liin;.',  Sli. 


Ol 


•sopliii^riis.  ciincer  of.   lull. 


Orchitis.   I  H(. 


Or; 


;anisatioii  in  tliromlM 


Over  Use  of  muscle 


».!. 


I'acliynienin;^itis.  2ll|. 
Pancreas.   I.'ili. 

carcinonia  of.   |.[7. 

fat  I 

lilir 


eclosis  of.    I.'ili, 


'osis  of.    I.'ili. 
s.\  pliilitic.    |:|7 


Uuminata 


if,  1.17 


pancreatitis,  cliionic.   l:iii. 


Ii, 


rliau 


I:t7 


Papilloma.  ."(}.   I  |,s. 


maliunaiil.  of  Madder.   I  (S. 


if  sk 


11. 


appeiilieim  s  slain 


11". 


I'aral.\sis,  pseiidn-li.v  pei  tropliii.   l!t|. 
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Pericarditis,  170. 
Pi'i-ieollular  filmuis  tissue.  128. 
Peritholioiiia,  75. 
Ppritonitis,  178. 

Periva.sculiir  infiltration,  in  artliritis, 
189. 
in  chorea,  198. 
in  general  paralysis,  198. 
Peyer"s  patches,  118. 
Pl''»j:(K'Vtosis,  r>, 

abnormally  exerted,  o. 
lost,  5. 
Pharynx,  109. 
Pigmentation  of  glands,  183. 

of  skin,  170. 
Plasma  cells,  34. 
Pleurisy,  178. 
Pneumonia,  88. 

hepatisation,  iirey.  88. 

red,  88. 
lobar,  88, 
Poisoning,  alcohol,  191. 
arsenic,  191. 
lead,  191,  198. 
Poisons,  metallic,  118. 
Poliomyelitis,  anterior,  20."). 

chroniatolysis  in,  20r(. 
Polypus  of  rectum.  4(1. 

of  nose,  80. 
Position  of  chromosomes,  2. 
Precancerous  stage,  4<>. 
Proliferation  of  neuroglia.  197,  207. 
Prostate,  151. 
adenoma  of,  152. 
cancer  of,  1.52. 
enlargement  of,  151. 
Psammoma,  20(». 
Pu.s,  29. 

Radium,  inflammation  produced  by. 

27,  28. 
Rectum,  adenoma  of,  4f). 

carcinoma  of,  47. 
Regeneration,  43. 
Retroperitoneal  glr.ntls,  187. 
Rickets,  187. 
Rodent  ulcer,  54. 

from  sebaceous  glands,  50. 

Salpingitis,  gonorrheal,  150. 


Salpingitis,  tuberculous,  157, 
Sarcoma,  giant  cell,  70. 

large  round  cell,  08. 

melanotic,  71. 

myeloid,  70. 

small  round  cell,  (iO. 

spindle  cell,  09. 
Sarcomata,  03,  00. 
Scarlet  R  stain,  210. 
Scirrhns,  cancer  of  breast,  ,50. 
Sclerosis,  amyotrophic  lateral,  207. 

insular,  208. 

primary  lateral,  200. 
Sebaceous  glands,  50. 
Septicaemia,  175. 
Serous  membranes,  170. 

carcinomatosis.  1 82. 

chronic  inflammation,  178. 

tiunours,  182. 
Silicosis  of  lung,  05. 
Skin,  papilloma  of,  .54. 
Small  roimd  cell  sarcoma,  00. 
Spinal  cord,  201. 

ganglia,  dorsal,  200. 

locomotor  ataxy,  200, 

myelitis,  acute,  201. 

poliomyelitis,  anterior,  20.5. 

sclerosis,  amyotrophic  lateral,  207. 
insular,  208. 
primary  lateral,  200. 
Spindle  cell  sarcoma,  09. 
Spindles,  number  of.  3. 
Spleen,  137. 

chronic  congestion,  139. 

infarct,  139. 

in  leucoeythaemia,  139. 

in  lardaeeous  disea.se,  1 38. 

lymphadeiioina  in,  139. 
Spongioplasm,  ti. 
Stain  for  coimective  tissue,  21 1. 

demonstrating  lardaeeous  degenera- 
tion, 209. 

elastic  fibres,  211. 

fatty  degeneration,  210, 

fibrous  tissue,  21 1. 

nuclei,  210. 

plasma  cells,  210. 
Stain,  iodine,  8. 

methyl-green  and  pyronin,  210. 

methyl-violet,  8,  138,  209, 


INDFA'. 


215) 


Stain,  scarlet  R,  210. 
":„;..»,  Toi  blood,  212. 
Stomach,  cancer  of,  114. 
coiifieation  of,  1  14. 
gastritis  of,  1 12. 
chronic,  112. 
subacute,  111. 
"leather  bottle,"  I  It). 
Stroma  in  now  growths,  40. 
Syncytial  masses  in  lymphadenoma, 

186. 
Syphilitic  cirrhi)si^  of  hver,  128. 
inflammation  .  i  the  testis,  149. 

the  tongue,  109. 
leptomeningitis,  195. 

Teratomata,  79,  156. 
Testis,  149. 

atrophy,  149. 

inflammation  of,  149. 

tuberculosis  of,  150. 

tumours  of,  151. 
Thrombosis,  16. 

clot,  16. 

organisation,  16. 
Thyroid  gland,  165. 

adenoma  of,  168. 

atrophy  of,  167. 

cancer  of.   169. 

goitre,  exophthalmic,  166. 
simple,  165. 

my.xoedema.   168. 
Tongue,  109. 

epithelioma  of,  109. 

glossitis,  109. 


Tubercle,  in  brain,  199. 

giant  cells  in,  40. 

leucopenia  in,  175. 

of  adrenal,  1 69. 

of  bladder,  148. 

of  gin  ids,  1 85. 

of  liver,  131. 

of  lung,  90. 
chronic,  93, 
acute,  90. 
semi-acute,  93. 

of  testis.  150. 
Tuberculous  meningitis,  195. 

ulcer  of  intestine,  119. 
Tumours,  45. 

benign.  45. 

malignant,  45. 

of  serous  membranes,  182. 
Typhoid,  118. 

Ulcer,  29. 

gastric,  112. 

rodent.  54. 
I' rates,  in  gout.  187. 
I'terus.  cancer  of,  77,  162. 

inflammation  of.  KiO. 

myoinn.  65. 

Vegetations,  in  enilociirditis,  102. 

Wart,  54. 
Weigerts  slain.  211. 

Zenker's  solution,  2(19. 
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